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plan 
with 


Birmal 





Crankease sand-cast in 
aluminium alloy for a 450 b.h.p. 
diesel engine suitable for railear 


applications. By courtesy 
of Messrs. Davey, Paxman & Co. Ltd. 


You get more than a casting from 


A plan is the link between past experience and future efficiency. 
Birmal can be called upon at the planning stage, and will pro- 
vide the lessons and benefits of fifty-three years of casting 
experience. 





Birmal service includes advice on the selection of materials and 
casting processes, a wide choice of specifications and foundry 
workshop co-operation. 


Birmal supply aluminium and magnesium castings by the sand, 
gravity die and pressure die processes. 
Birmingham Aluminium Casting (1903) Co. Ltd. 
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MODEL 7 SO RANGE 


AVOMETER 


in one instrument 
EE 


Tue wide scope of this multi-range AC/DC 





measuring instrument, coupled with its unfailing reliability, simplicity of 
























CURRENT VOLTAGE 
ImA D.C. only 50mV D.C. only use and high degree of accuracy, renders it invaluable wherever electrical 
26 wom eae 
5 A.C. & D.C, 7 "oom equipment has to be maintained in constant, trouble-free operation. 
2° a a 
50, » —o — It provides 50 ranges of readings on a 5-inch 
ss « a 2 si hand calibrated scale fitted with an anti- 
— x a ‘i parallax mirror. Accuracy is within the limits 
. ae 200,, » ” laid down in Section 6 of B.S.S. 89/1954 for 
5 400, ” 5-inch scale industrial portable instruments. 
Ese 500, » Range selection is effected by means of two 
10 1,000 : - . 
eg as one elle “s electrically interlocked rotary switches. The 
Y total resistance of the meter is 500,000 
RESISTANCE ohms. 
By a } using internal 15 vole cell 


The instrument is self-contained, compact 
and portable, simple to operate, and is 
protected by an automatic cut-out against 
damage through inadvertent overload. 


| Megohm using internal 9 vole battery 


10 Megohms \_ using external source of A.C. 
40 ” j or D.C. voltage 


Power and Power Factor can be measured 
in A.C. circuits by means of an external 
accessory, the Universal AvoMeter Power 
Factor & Wattage Unit. 





CAPACITY 0°0!—20 mFds 





List Price 


£19 : 10s. 


POWER AND DECIBELS 
Impedance | Power | Decibels 
| 0 sow 


Size 8” » 7} 44" 
Weight 62 Ibs. (including leads) 





500 ohms 200 mW —25 to 6 
5,000 ohms 2w —ISto 16 
50,000 ohms | 200mW —25 to 6 


---you can depend or. 








Various accessories are available for 
extending the wide range of measurements, 
Ulustrated Brochure available on request. 


Sole Proprietors and Manufacturers — 
THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 


AVOCET HOUSE * 92-96 VAUXHALL BRIDGE ROAD + LONDON « S.W.!. Telephone: ViCtoria 3404 (9 lines) esi 
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Our range of machines for the sheet metal industries includes: 


GUILLOTINES e PRESS BRAKES 
BENDING & STRAIGHTENING ROLLS 
PUNCHING & SHEARING MACHINES 
BEAM BENDING & STRAIGHTENING MACHINES 


Ask us to send complete literature 


When replying to advertisements please mention the Journal 
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RAISE OUTPUT - CUT COSTS 


with 


Holman Pneumatic Tools 











SERIES “3000” ROTODRILLS 


Powered by a robust, easily-removable vane- 
type motor. Compact, simple in construction, 
incorporating high drilling speeds, they are 
ideal for general industrial use. 





“Z” SERIES RIVETING HAMMERS 
The new Holman range of Riveting Hammers 
have already won praise for their speed and 
handiness. Designed to give maximum power 
with minimum recoil, they can be used in perfect 
safety on difficult footings. 








SERIES “30” PNEUMATIC GRINDERS 

Widely used in every branch of engineering. Efficient, easy 
to handle, powered by the same reliable unit used in the 
series ‘* 3000" Rotodrills. 

CHIPPING HAMMERS 


Compact, easy to handle, available in a wide range of sizes, 
all incorporating a throttle valve giving full control from 
light taps to full-force blows. 


IMPACT WRENCH 
Compact, light, easy to handle, the Holman Impact Wrench 


gives a more powerful turning effect than any other PNEUMATIC TOOLS 
torque-type wrench. 

All Holman compressed air equipment is backed by the world- AIR COMPRESSORS 
wide Holman spares and maintenance service. May we send 

full details? : ROCK DRILLS 


HOLMAN BROS. LTD., CAMBORNE, ENGLAND * TELEPHONE: CAMBORNE 2275 (10 LINES) - TELEGRAMS: AIRDRILL, CAMBORNE 


London Office: 44 Brook Street, W.| - ‘Phone: Hyde Park 9444 HG20 
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The best bright steel 
bars bar none! 





As steel stockholders Macready’s Metal Company 
meet the pressure of an intensely competitive 
industry with stream-lined service and the highest 
quality stocks. 

Twenty well known lines are handled in the large 
and efficiently planned warehouse in Pentonville 
Road, ensuring fast delivery and exact response 
to the customer’s specifications. 

Known throughout the steel industry, Macready’s 
Usaspead Service is a guarantee of quality, 
accuracy, and prompt delivery. 





MAGREADY’S METAL COMPANY LTD 


London’s Leading and Largest Stee! Stockholders 
“Usaspead” Corner, Pentonville Road, London, N.1 - Tel: TERminus 7060 (20 lines). Telegrams: Usaspead, London. Telec. 2-2788 
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GRIFFITHS 





INTERNATIONAL 
MACHINE TOOL 
EXHIBITION 1956 


June 22-July 6 
Olympia - London 






B.SA. TOOLS GROUP 





SMALL TOOLS DIVISION : 





BRITISH - AMERICAN 


MACHINE TOOLS DIVISION: KITTS GREEN 


When replying to advertisements 


EUROPEAN 


* BIRMINGHAM 33 TELEPHONE STECHFORD 3071 
MONTGOMERY STREET + 





BIRMINGHAM 11 TELEPHONE VICTORIA 2351 















please mention the Journal 


































if you miss the bus there’s usually another 


if you miss 


(a Metro-Cutanit Product) 


youre surely . 
left behind \ 


The fact of the matter is that 
‘Cutanit’ is now widely acknow- 
ledged as the finest cemented 
carbide obtainable. Not so well 
known, though, is the multifarious 
number of uses to which Cutanit 
is being put. Not only is it being 
used for cutting all kinds of 
materials efficiently but it is also 
finding increasing application to 
many problems involving excessive 
wear. 


If you think that there might be 
the slightest connection with the 
tremendously hard, consistent 
quality of ‘ Cutanit’ and your own 
mechanical problems, we shall be 
glad to be of service. 





WM JESSOP & SONS LTD & JJ SAVILLE & COLTD 


RK SHEFFIELL _ RK HEFFIE 


INTERNATIONAL Visit our Stand No. 509, Ist Floor, 
MACHINE TOOL Empire Hall. We are operating a 
- | tool regrinding and reconditioning 
EXHIBITION 1956 | service for the use of other ex- 
June 22-July 6 hibitors demonstrating their mach- 
Otymene London ines with cemented carbide tools. 











Metal cutting machine tools. 
Precision measurement, testing and 
instrument manufacturing equipment. 








WEBSTER & BENNETT PLANERS 











BORING AND 
TURNING MILLS 


Webster & Bennett machines, all 
with hydraulic control to tool 
slides, are available with 36”, 48” 
and 60° chucks, the smaller 
machines also being built in 















































PLANING 
MACHINES 





duplex forms. 


The range of machines built by Planers constitutes three 
basic types made in a wide range of sizes extending from 
ELECTRONIC PROFILE 2’ 6” wide by 6’ 0” long to 6’ 0” wide by 26’ 0” long. 
TURNING EQUIPMENT 


Machines can be supplied with Profile 
Turning Equip bling ¢ le 
forms to be reproduced from simple 
templates under electronic control. 


Machines are available with Worm Reduction Gear Drive or 
Spiral Drive, for light or heavy duty respectively. Specific 
proposals will be gladly submitted on request. 











COLLET & ENGELHARD 





HORIZONTAL BORING AND MILLING MACHINES 










Collet & Engelhard machines are designed with right-hand 
arrangement of centralized controls for maximum operating 








convenience. Work-table is provided with manual or 
mechanical movement in feed or fast motion, and an optical 
measuring device enables readings to 0:0004" to be made 
in all directions. 


Type BFI1IS 

Diameter of spindle 43” 
Boring depth (one setting) 393" 
Diameter of Face Plate 23%" 
Diameter bored 27 fe” 
Diameter faced 394” 


Other machines in the Collet & Engelhard 
Other sizes available with spindle range include : 


diameters from 4” to 113”. Floor and Planer type Boring & Milling Machines. 


Die-sinking Machines. 
Milling Cutter Grinding Machines. 











HYDRAULIC SHAPING MACHINES WEIPERT 


These powerfully 


buile machines are 
For all types of production work. 


Designed with infinitely variable 
ram speeds, stroke adjustment during 
operation, and hydraulically operated 
table feed. 


designed for copy- 
PRODUCTION turning large and 


heavy components, 
COPYING LATHES and are available in 
a range of seven bed 
lengths extending 





Height of centres %” =e trom 20" to 118” 
neers Mustrated Type és0tt Swing over bed 20%” = between centres. 
“ Maximum stroke = 26 Swing, copying (template) 113” Copying accuracy + 
Planing width 27” 0-0002”. 
Height of work 33” 


Traversi 
Head Type TH/1000/2/1 


! 
Maximum stroke 399" 
Planing width 394" 
Table to ram 334" 











16 
Main motor 19 h.p. Main motor 374 h.p. 









eV 214 a eR ARYA 16° ELECTRO CYCLE LORENZ 
TURRET LATHE 





















Specially designed for fast machining 
of non-ferrous components. Air i 
chuck and automatic contro! to FN6 


-all spindle functions. 
HEAVY DUTY 


Swing over bed 1632” HOBBING 
Swing over cross slide ad MACHINE 
Spindle to turret face 214” | 


Bar capacity, round 14” | 
| A double frame machine for 
| 





gears up to 234” dia. and max 


2 AC AUTOMATIC 
CHUCKING MACHINE 


For batch and mass-production. 


(Module 6). Programme c 
applied. Maximum workpiec 


| SR-O HIGH SPEED 










Swing over cross slide 104” GEAR SHAPING MAC 
Spindle to turning head 28” 

Turret working stroke 9” Developed to cut short face 
Cross slide stroke 44” and helical spur gears, inter 








up to 635 D.P. Max pitch 


CUTTING MACHINE 


KA.315 AUTOMATIC 
CIRCULAR SAWING 


Specially designed for batch or 
cutting of iron and stee} bar, pip 
Accurate cut-off lengch betwee 
hydraulic clamping. Safety devic 
unit. 









FH 120-2 Horizontal 
Milling Machine 


































MILLING MACHINE 


Of extremely robust design, embodies 
vibration damped spindle in large anti-frictién 
bearings, Autgmatic hydraulic clamping to 
knee, fan cooled column and radiator cooled 
hydraulic oil. Table movements are con- 
trolled by electro-hydro-mechanical device, 


and back-lash eliminator fitted. FV.160 VERTICAL 
MILLING MACHINE 


automatic cycling. Sen Sele construction and features to 
FH.120-2 = larger capacity, a be 

t 
Table surface 63” x 14” Sire devices, eee ee 


Longitudinal stroke 47” 


Maximum blade diameter 
Width of cut 

Capacity; round 
Capacity, square 


FH.120-2 HORIZONTAL ( 





Programme control can be applied for 


. e * Table surface 78” x 18” 
Vertical adjustment 16 Longitudinal stroke 58° 
Cross adjustment 124” Vertical adjustment 18° 


Cross adjustment_ 








Wickman High Production Machine Tools cover every aspect of con- 
temporary production ranging from simple primary machines to fully 
** automated ”’ transfer milling lines. 

Specialist sales engineers with extensive personal experience of the 
newest and most profitable production techniques are always available 
to discuss the choice and application of these processes to individual problems. 

Feel free to call upon them at any time. 


BRITAIN’S LEADING MACHINE TOOL SPECIALISTS 


wickmMan @Wrtimites 


FACTORED MACHINE DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY 
Telephone : Coveniry 40351 









LORENZ 


FN6 

HEAVY DUTY 
HOBBING 
MACHINE 


A double frame machine for spur and worm 
gears up to 234” dia. and maximum 4-23 D.P., 
(Module 6). Programme control can be 
applied. Maximum workpiece dia., 234”. 


SR-O HIGH SPEED 
GEAR SHAPING MACHINE 


Developed to cut short face width straight 
and helical spur gears, internal and external 
up to 635 D.P. Max pitch diameter, 7%”. 


KA.315 AUTOMATIC COLD 
CIRCULAR SAWING MACHINE 


Specially designed for batch or mass production 
cutting of iron and steel bar, pipe, sections, etc. 
Accurate cut-off length between 5” and 20%, 
hydraulic clamping. Safety device fitted in feed 
unit. 


Maximum blade diameter 124” 
Width of cut g 
Capacity; roind 34” 
Capacity, square 33" 


and features to 
pacity. Can be 
trol and copy 


SSH 630A Automatic 
Sawing Machine 


Tools cover every aspect of con- 
simple primary machines to fully 


nsive personal experience of the 
n techniques are always available 
ese processes to individual problems. 


INE TOOL SPECIALISTS 


LimMmMti Tv E D 


HAMSTEAD HIGHWAY, COVENTRY 
ry 40351 





DAVENPORT 
















































MULTISPINDLE SCREW MACHINES 
(5 Spindle) 

A fully automatic machine with five 
*‘curret'’ tools and four cross 
| slide tools, each with independent 
movement. All operations are 
simultaneous and suitable tooling 
- enables tolerances as close as 
} 0-001” or less to be maintained. 
| Standard capacity of feed tubes 
%&” round, $” hexagon, and 3” 

square. Special feed tubes for 

different size stock available. Max. 

length fed 3”. Max. length turned 

24". Spindle speeds 750—3,000 

- p.m. Attachments for screw 








slotting, rotary slotting, de-burring 
and cross drilling. 


SSH.630A AUTOMATIC 
COLD CIRCULAR 
ACHINE 
SAWING MAC SA.315 


Developed for fully automatic opera caw pi ane 
tion, stock is fed by hydraulic means SHARPENING 


to length, and hydraulically clamped. 
Infinite variation of cutting speeds is MACHINE 


provided, incorporating safety device. 





i 3%,” to 14” dia. 
Piece counter stops machine when om reg Py ” 
pre-determined number of pieces Wheel didmeter 6” 
produced. 
Heller also build : 


Maximum blade diameter 25 niedentéaed Plene- 


Width of cut if milling machines. 
Capacity, round 84” Boring and facing units. 
Capacity, square TR” Transfer milling lines, and 


a wide range of special 
purpose machine tools. 





DUBIED 


RAPID 
COPYING 
LATHES 

These high-speed 
machines are designed 


for copying small and 
a 





size comp ts 
direct from a workpiece 
orai:1 template. 





} available. 


Constant cutting speed 


Machine illustrated Type 514 x 650 





Distance between centres 254° 
Height of centres 
Turning diameter 


A smaller machine with 153” between centres is 


Type 515 operates constant cutting 
speed at all. diameters. 





WICKMAN-MOULTON 


THREAD 
MILLING 
MACHINES 


of the work spindle. 


Model 1B 


Cutter speeds range 


to 12” diameter. 





CARLSTEDT 


DEEP HOLE BORING MACHINES 


These machines are designed for solid boring and 

trepanning by the B.T.A. method and are available 

in a range of sizes with maximum boring diameter 

of — 43” and maximum boring depth 
15’ 0”. 


Machines are operated from a central control desk, 
automatic controls in the hydraulic feed ensuring 
smooth semi-automatic operation. 








KPF1/n 
THREE DIMENSIONAL 
MILLING MACHINE 


This two-spindle hydraulic tracer- 
controlied machine is designed for 
two or three dimensional milling in 
one operation, Capacities : Cutter 
diameter 14”; table traverse 12”; 
cutter stroke 3”; table surface 
55” x 8”. 


UKF2 COPY MILLING & 
GRINDING MACHINE 


Designed for milling profiles of face, 
drum and plate cams; worms, 
threads, turbine blades, pump impel- 
lers, valve plate slots, etc., by hy- 
draulically controlled tracer. 


Tabk lar ts vad t 


Maximum diameter milled external 
Maximum diameter milled internal 
Maximum distance between spindles 











Suitable for low cost batch production. Internal or 
external threading, either hand, can be milled ranging 
from fine pitch threads to 8 T.P.I. 


Leadscrews for 


British, American and Continental threads. Operation 
is rapid and automatic and multitype cutters form the 
whole length of thread in a little over one revolution 


6” 
7; 
24° 
100-310 


Model 2 provides for internal and external milling up 
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CENTRELESS GRINDING MACHINES 


The range of machines built by Arthur Scrivener | 
Led. comprises types for through grinding wire, | 





bar and tube, and Controlled Cycle machines 
for Automatic plunge grinding on a mass produc- 


tion basis. 


SURFACE GRINDING 
MACHINES 


Scrivener also make a 
range of high-precision 
reciprocating table Sur- 
face Grinding Machines, 
and a Duplex Surface 
Machine for grinding two 
parallel 


faces in one 


operation. 


GRINDING & 


NAXOS-UNION 


CRANKSHAFT 
GRINDING MACHINES 


Naxos-Union Multiple Wheel, dual head plunge grinding 
machines are built in accordance with the established 


Naxos principle of unit construction. 


2G Controlled Cycle 
Centreless Grinder 


Wt 


Type RU 250 
Plain Grinding 
Mashine 


Sizes are available 


to cover all four-throw and most six-throw crankshafts. 


Type K 450 Crankshaft Grinder 





ORTLIEB 


140° 


OS11A DRILL GRINDING 


UNIVERSAL CYLINDRICAL 


GRINDING MACHINES 


Naxos Universal Grinding machines 
are designed to retain the utmost 
flexibility and ease of setting and yet 
be capable of fully automatic cycle on 
plunge grinding production opera- 
tions. Built in a wide range of sizes. 


The Naxos range also includes : 
Plain, Roll, Surface, and 
Internal Grinding Machines. 


MACHINE 


A universal machine for accurate drill 
grinding by 
Grinds drilis either hand from 0-04°— 
0-59” dia. with tip angles from 60°— 
and without 
back-off cone angle. Relief angles can 
be ground from 0°—12’. 


semi-skilled operators. 


interfering with 


0.B.D. LEAD 


GRINDING MACHINE 












OS 11A Twist Drill 
Grinding Machine 


A high-grade machine for maintaining 
cutting tools in first-class condition. 
Cutting edges can be positively ground 
to identical rakes and relief angles 
preset as required. 


Maximum distance between centres 
8-662” 





Chucking capacity in 10 steps from 


| machined faces. 


MACHINES 





































HONING 
MACHINES 


For mass-production super- 
highest 
limits of accuracy on auto- 


finishing to the 


matic cycle operation. Avail- 
able 
spindle types. 


in single and multi- 


SUPERFINISHING 
SPINDLES 










For mounting on existing machines, 
particularly lathes for superfinishing 


nn 


UNIVERSAL TOOL-CUTTER, 
PRECISION GRINDING & 
SHARPENING MACHINES 


Covers full range of 
internal and external 
grinding operations. 
360° 
and capacities up to 


swivelling head 


44” between centres. 








TOOL GRINDING MACHINES 


These bench-mounted machines are particularly 
designed for grinding and lapping carbide tools. 


Type G.F.2 accommodates a 6” Neven diamond wheel 
and is suitable for 
lapping tools up 
to 1” square. 
Type G.F.3 is of 
universal design 
and is suitable for 
grinding chip- 
breaker. grooves 
and precision 
rakes and angles 
on lathe tools. 












UNIVERSAL 
HIGH 
PRECISION 
GRINDING 
MACHINES 





Made in two sizes, 16” and 30” between centres, 
with compound Slides to Wheelheads, 
tables and headstocks. 
cycle working and sizing if required. 
Production types also available. 


and 


swivelling Automatic 
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HIGH PRECISION 
JIG BORING AND 
JIG GRINDING 
MACHINES 


and special purpose machines for 
watch and precision instrument 
manufacture. 


TOOLROOM & INSTRUMENT PRODUCT 


Type 53 Universal 


Milling Machine 


UNIVERSAL TOOLROOM 


MILLING MACHINES, 


TURRET, TOOLMAKERS’ & 


LEAD SCREW LATHES 


Type SV 102 
Toolmaker’s Lathe 


ETAMIC 


AIR-OPERATED 
INSPECTION 
AND SIZING 
EQUIPMENT 
Comparator Units for 


inspection of single 
and multiple dimensions. 


Size control units for high precision 


cylindrical and surface 


machines, and strip mills. 


In addition to the Companies 
and products shown here, 
Wickman also represent the 
following : 


Baker Bros. Inc., OHIO, U.S.A. 


Keyseating Machines. 
Special Purpose Machine Tools. 


Cariton Machine 
OHIO, U.S.A. 


Radial Drilling Machines. 
From 12 ft. arm and 4” dia. hole to 
6 ft. arm and 3” drilling capacity. 


Tool Co., 


grinding 


The range of machines built b 
comprise Lathes and Milling Mach 
All 

the range are built on unit c 
principles. 


highest precision standards. 


CARY 


A comprehensive selec 
precision gauges and 
instruments for every 

tion in the engineeri 
watch-making industries 


Cylindrical plug gauges 
gauges and testing disc 
gauges, slip gauges, s 
edges and precision 
parators with accura 


0-00008”. 


Habersang & Zinzen, G.m.b. 


Drilling, Tapping and Ream 
Machines ; Mulci-spindle, Mu 
station, Rotary and in-line Trans 
machines. 


The R.K. Le Blond Machine T¢ 
Co., OHIO, U.S.A. 


Lathes and Automatic Cranks 
Turning Machines. 


Leland-Gifford Co.,MASS., U.S 


Standard and Special Sensitive 
Hydraulic Feed Drilling Machi 




















HAUSER SAFAG 


Auto. Form 


Milli 
—— MILLING 





HIGH PRECISION 
JIG BORING AND 










































$ C H A U B LI | Type 53 Universal 


Milling Machine 






UNIVERSAL TOOLROOM 
MILLING MACHINES, 
TURRET, TOOLMAKERS’ & 
LEAD SCREW LATHES 





Instrument Gear Hob- 












bing and Generating 
eit tothe Machines, and Auto- 


matic Facing and Reces- 


The range of machines built by Schaublin sing Machines, for watch, 
comprise Lathes and Milling Machines of the clock and high precision 
highest precision standards. All machines in instrument manufacture. 
the range are built on unit construction 

principles. 








ETAMIC 





AIR-OPERATED 


A comprehensive selection of 





INSPECTION precision gauges and test 

instruments for every applica- 4 
AND SIZING tion in the engineering and 
EQUIPMENT watch-making industries. 


Cylindrical plug gauges, snap 
gauges and testing discs, ring 
gauges, slip gauges, straight 
edges and precision com- 


parators with accuracy + 
cylindrical and surface grinding 0-00008”. 


machines, and strip mills. 


Comparator Units for 





inspection of single 
and multiple dimensions. 


Size control units for high precision 





Auto. Wheel and 
Segment Cutting 
Machine 


AND 
JIG GRINDING GRINDING 
MACHINES MACHINES 


and special purpose machines for A range of 
watch and precision instrument milling and 
manufacture. grinding 


GEAR HOBBING & 
GENERATING MACHINES 












machines for small precision 
tool manufacture, and special 
purpose machines for the 
watch and clock industry. 























BALANCING AND 
TESTING EQUIPMENT 


Static and Dynamic 
Balancing Machines. 
Fatigue Testing 
machines for static 
and dynamic, tensile, 
compression and 
bending tests. Pen- 
dulum Impact Test- 
ing Machines, 














In addition to the Companies Habersang & Zinzen, G.m.b.H. 


Baker Bros. Inc., OHIO, U.S.A. 





OHIO, U.S.A 


Radial Drilling Machines. Leland-Gifford Co., MASS., U.S.A. leaflet, W.1 41. 
From 12 ft. arm and 4” dia. hole to Standard and Special Sensitive and 
6 ft. arm and 3” drilling capacity. Hydraulic Feed Drilling Machines. 























and products shown here, Drilling. Tapping and Reaming METAL FORMING 
; achines ; ulti-spindle, Multi- s - 
haowlee also represent the maton, Rotary and in-line Transfer Metal-forming machines cover- 
machines, ing forging, hammering, blanking 


The R.K. Le Blond Machine Toot and piercing, drawing, tube mak- 


Keyseating Machines. Co., OHIO, U.S.A. i j i i 
Special Purpose Machine Tools. porn and Automatic Crankshaft ie. and bending, strip forming 
Cariton Machine Tool Co., Turning Machines. and stretch-wrap forming, are 


briefly described in a companion 
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Oiling the wheels of industry— 
PUBLIC WORKS CONTRACTORS 


For every modern industrial process there is a specialised grade of Sea Shell Lubricant. 





leadership in lubrication 


Copies of this advertisement (in colour) can be obtained from Shell -Mex and B.P. Led, 
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HOW 00 YOU BUY MACHINE TOOLS 7 | 


BY WEIGHT? 


BY VOLUME? 


OR BY HONEST-TO-GOODNESS FITNESS FOR PURPOSE? 


Whichever method you favour you'll find there is no better 
value in the world, to-day, than Webster and Bennett Boring 
Mills. 


Because the range is restricted to variations of a single basic 
type, production resources are rationalised, resulting in low 
manufacturing costs and therefore low prices. 


You can find evidence of their popularity in most machine 
shops concerned with the boring and turning of medium to large 
castings and forgings, and if you can conduct a short investigation 
on your own account, ask how long they have used them; how 
they like the centralised hydraulic control system; or the access- 
ibility of the unit-constructed sub-assemblies and ease of 
servicing. You'll get the answers we would like you to have. 


This is a standard Webster and Bennett Boring 
and Turning Mill with 48” dia. chuck, admitting 
jobs of 53” dia., with 35” under the turret and 
24” under the cross-slide. 

Machines can be supplied with Screwcutting, 
Taper Turning, or Spherical Turning Attach- 
ments, or with built-in Electronic Profile 
Turning Equipment. 
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WEBSTER & BENNETT LTD., COVENTRY, ENGLAND 





Castability’ 


Ley’s ‘Black Heart’ malleable castings 
have a high resistance to impact, yet are 
practically free from limitations as to shape. 


This ‘castability’ brings a double advantage: 

first, the parts can be more effectively shaped for their 
ultimate purpose ; second, this freedom from limitations 
generally means that less metal has to be removed. 


Coupled with the easy machinability of Ley’s ‘Black Heart’, 
these factors are a great manufacturing asset, moreover the 
finished part is better suited to its duties. 


The illustrations show, actual size, the front hub of a popular car, 
made from Ley’s ‘Black Heart’, completely machined. 


LEY’S MALLEABLE CASTINGS CO. LTD., DERBY. TELEPHONE: DERBY 45671 
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CINCINNATI MILLING MACHINES LTD., BIRMINGHAM, 24, ENGLAND 


















Eliminated 
2, of former 
handlings 












These Before and After photos show how time in handling of materials was 
cut by two-thirds in this plant—and how storage capacity was increased 


| n Cc re a S e d > cna racks can shes same wie “on Investigate today! 
capacity 

_ for work 

in process 

storage by 


300% 





COURTESY THE WESTINGHOUSE BRAKE AND SIGNAL CO. LTO.. CHIPPENHAM, ENGLAND 


In this installation Rack Adjustable Pallet Racks tial. Overall efficiency of Department increased 
made possible a major increase in output through considerably with introduction of "Good House- 
providing quick availability of parts. Savings in keeping” Policy, and with flexibility of the RACK 
handling costs and in storage space were substan- Material Handling Equipment. 


PATENTED IN ENGLAND FRANCE, GERMANY, NORWAY, 
DENMARK, HOLLAND, BELGIUM AND ITALY 






Made in England since 1947 





















ENGIN OLN 7A 


E.C. 3, England 


9 Camomile Street, London 
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This advertisement is 
No, 3 in a series showing 


Sogenique Craftsmanship. 


craftsmanship counts... 


High precision machine tools repay care takenin the rebuilding and 
renewal of parts which have become worn. The jig boring and milling 
machines manufactured by the Société Genevoise are serviced and 
renewed by the highly-skilled craftsmen of Sogenique (Service) Ltd. 
The illustration shows Mr. H. Bond of the Assembly Department 
assembling the gib-strip on the spindle carriage of the Hydroptic-B 
jig-boring machine, an operation requiring meticulous care in order 
to achieve perfect control of the settings of the spindle carriage. It 
is with such care and craftsmanship that the repair of Societe Gene- 
voise machine tools is carried out. Sogenique (Service) Ltd. also 
install and maintain these machine tools as well as train personnel 
in their operation. 


: SIR Sogenique (Service) Ltd. 


NEWPORT PAGNELL BUCKS. TELEPHONE NEWPORT PAGNELL 246 





When replying to advertisements please mention the Journal 
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Stand 201 
al lhe 


International Machine Loot Cxtibilion 


Olympic June 22 —faaby O 


Engineers know that precision is the word which best 
describes the work performed by Societe Genevoise machines. 
The high accuracy and rigid construction of Société Genevoise 
machines ensure the accurate positioning and alignment of 
holes, low machining times and thus greater output. Substan- 
tial economies in machining times are also effected by the 


elimination of costly jigs and fixtures. 


























HYDROPTIC 6 


‘Complete information about the jig boring machines 
made by Société Genevolgs will be available on 
the Exhibition Stand. If you would like up-to-date 
literature about any item, yet are unable to visit 
us there, please write, or telephone Temple Bar 2126. 


. eas HYDROPTIC 7P 
Sogenique Service... 
Area Engineers eeiclike ieulamyonide maintenance 
of Société Genevoise machines. The installation 
and service of these machines is carried out by 
guarantee. Prompt servite is available whenever 
ccvuk . es 


HYDROPTIC 8P 


5-6 Brettenham House, Lancaster Place, London, W.C.2 








ROCKWELL | 


One-third H.P. geared ——— 
motor, output speeds up 
to 80 feet per minute. 





Adjustable loop 


Power-driven, spring- supporting roller. 


loaded take-out rolls hard- 
ened and ground steel, 
mounted in needle 
bearings. 


Two inner frames 
adjustable individually to 
accommodate stock widths 
up to 9”. 


Hand cranks for 
adjusting inner frames 
to suit width of coil. 
Also centre line or 
coil 


Loop control 
arm actuates 
switch 

accuracy 











Loop control 
roller. Two sturdy 


Trigger latch outer frames. 


swings take-out roll 
assembly to side 
for loading. 


Five coil rest rollers 
(four power driven) 

in self-aligning bearings 
and arranges to 
equalize weight 
distribution. 








SS 
Quick release lever Mercury switch auto- Designed for easy and rapid 
facilitates threading of i . , 
ilitates threading o matically starts and coil loading, either by hand or oni tn 40% 
take-out rolls. stops motor. STAND No. 531 
by overhead crane. STAND No. 636 





ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW-—TEL: MERRYLEE 2622 


PRI2 





























O; 
Re 
Gi 


The | 
in an 
The 

12-ir 
Timl 
prel 
of gi 
This 
mac 





On a Churchill 
Redman ‘Red Ring’ 
Gear-shaving Machine 


The illustration on the right shows this interesting machine 
in an 8-in. size. It is also made in other sizes. 

The line drawing above shows the arrangement of the 
12-inch cutter head used on 18-in. and 24-in. models. The 
Timken tapered-roller bearings on the cuttef spindle are 
preloaded and provide a positive axjal and radial location 
of great stability. 

This example is but one of many illustrated in the Timken 
machine-tool manual, available on request. 


MADE 


IN ENGLAND 


pe oo ee 
re a * 


REGD. TRADE MARK: 
TIMKEN 


tapered-roller bearings 


BRITISH TIMKEN LTD. 
DUSTON, NORTHAMPTON (HEAD OFFICE); AND BIRMINGHAM 
Telephone: Northampton 4921/8 Telex No. 31-620. Telegrams: Britimken Northampton Telex. 


__ Subsidiary Companies: 
) Fischer eartaap Company Ltd., Wolverhampton. Timken-Fischer Stockists Ltd., Birmingham. 











UNBRAKO SCREWS COST LESS THAN TROUBLE 


UNBRAKO SOCKET i O84 oA) en G1 © Sn an BD) . COVENTRY . ENGLAND 
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The Sander-Grinder 
fitted with 


Kooliflex backing pad 





for use with 


7” and 9 Sanding Discs. 









The B & D Heavy Duty SANDER-GRINDER 
embodies THREE BIG DEVELOPMENTS 





Firstly its motor is 90% more powerful—yet the tool weighs 
less. Secondly there are three models, giving a choice of 
spindle speeds* to suit the type of work. Thirdly the two high- 
speed models have been designed to take the new Depressed 
Centre Cut-off Wheels which supersede the grinding wheel 
for a number of jobs. Thus the new B & D SANDER- ' 
GRINDER tops all others of its kind for lightness, power and ( ne i 





purposeful design . . . for sanding, wire brushing, grinding The Sander-Grinder is adaptable for use with 7” 
and 9" Depressed Centre Cut-off Wheels and can 
also be fitted with Saucer Grinding Wheels, Cup 
* Spindle speeds available; 4,200, 5,200 and 6,000. Wire Brushes and Planer Heads. 


and the new ‘cut-off’ technique. Write for details. 


PORTABLE ELECTRIC TOOLS 


BLACK & DECKER LIMITED - HARMONDSWORTH -: MIDDLESEX 


When replying to advertisements please mention the Journal 
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QUESTION - 


How would you grind parts like this . .—» 


to make them fit parts like this. .—»> 





WITH A CONSTANT CLEARANCE AND 
WITHOUT SELECTIVE ASSEMBLY 2? 























With a GENDRON GRINDER fitted with E.A.M. Mating Equipment, 


which is capable of providing a constant clearance down to .00004” 


(1. Micron). Selective assembly of male and female parts is now 
completely obsolete as each component is AUTOMATICALLY MATED WITH 
AN INCREDIBLE STANDARD OF SURFACE FINISH 


COME AND DISCUSS YOUR MACHINE TOOL PROBLEMS WITH US AND INSPECT THE VERY EXTENSIVE RANGE 
IN OUR NEW SHOWROOMS 





LOW PRESSURE XHA 
OUTLET AREA BETWEEN NOPRESEDRE 


The secret of the amazing finish | *9\e ano wau 


1S LARGE 


lies in the ‘fluid bearing’ of { | 
| 
| 





the “GERRARD” grinding head 

incorporated in this machine. \\ Sere 

STANLEY HOWARD L° A sectional drawing of the a 
73 DEVON STREET ‘fluid bearing’ is shown on the right. 


SALTLEY BIRMINGHAM 7 Send for full details. | ™ 
Telephone : ASTon 1275 NO PRESSURE _/ 
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1 of progress 
and service 





; 

1956 heralds the twentieth anniversary of | | ji 
Newall jig borer production. PA es 

Throughout this period of development t x 

and progress the reputation of the Newall ' Be 

Engineering Company has been materially 4 

enhanced by the spoken word of satisfied . 

customers and unsolicited references of _— € 

the type reproduced above. \ ees 


A combination of quality and long term 
service has resulted in the Company’s 
present proud position as one of the 
world’s largest manufacturers of Jig Boring 
Machines. _ 


For full details of our production 
please enquire to 


NEWALL GROUP vy. LIMITED 
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MACHINE TOOLS AND AUTOMATION 


by H. P. POTTS, M.I.Mech.E., 


President of the Machine Tool Trades Association 


HE visitor to the International Machine Tool Exhibition, which opens at 

Olympia, London, on June 22nd, will experience confirmation of an essential 

fact about machine tools, namely, that progress in their design and develop- 
ment is necessarily gradual and rarely, if ever, spectacular. The basic principles of 
machining, broadly speaking, do not change and the modern machine tool is the 
recognisable descendant of the first machines in which the principle of generation of 
true geometric form was embodied by pioneers such as Wilkinson and Maudslay. 


It is this feature, involving positive tool control on a definite and predetermined 
geometric path, which distinguishes the modern machine tool, invented in England 
in the early eighteenth century, from elementary machines used as tools, some of 
great antiquity. 


Most of the really significant developments in machine tool design have been 
concerned with, or have arisen from, this matter of tool control. When Maudslay 
invented the screw operated slide-rest and applied it to a lathe he had taken the 
first step towards the development of the fully automatic profiling lathe of today. 
Indeed, he had done more than that. 


Earlier machines served to do little more than to provide power to magnify the 
possible achievement of a man’s physical effort with a hand held tool. The 
embodiment in the design of a machine tool of a principle which might well be 
termed “self control” opened the way for every self-acting or automatic device 
adopted since then and culminating in “automation”, within such fields of 
application of that term as are concerned with the cutting and forming of metal. 


Informed writers on the subject of automation have been careful to point out 
that the only really new thing about it is the term itself and the production 
engineer, better than anyone, knows that every contribution towards higher and less 
costly production which his colleagues in the machine tool industry have made has 
constituted an added measure of automation and a step towards “ full automation ”. 


It is against this background that I propose briefly to survey some of the things 
we have done. and are doing in the machine tool industry. 


Continuous flow production has long been with us and the individual machines 
installed to comprise the production sequence to establish it, originally under the 
name “ mass production ”, have, for a long time, been available from well established 
specialists in the various types of machine involved. It is worthy of note here that 
the structure of our machine tool industry has, during the present century, settled 
into a pattern of specialisation. At first and for a long time a machine tool maker 
would turn out almost any type of machine requested by a customer and in any 
quantities, from one off upwards. The economic and technical advantages of 
specialisation became recognised as the demand for machine tools became greater 
and more diverse, and concentration on one type, or a limited number of types, 
steadily became the standard practice. This is a pattern not peculiar to this 
country but is so eminently right for machine tool manufacture as to be reproduced 
in all the major industrial countries of the world. 
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This does not prevent, nor has it prevented, such proper degree of rationalisation 
of manufacture as is healthy for the industry. The practice has grown up, and 
must be intensified in the future, of collaboration with other specialists who must 
provide, in ever increasing quantities, commonly needed components which are 
identical on different types of machines or, in the more immediate connotation, are 
common to various systems and degrees of linking machining operations in the field 
of automation. 


This cycle of collaboration, to be complete, includes the machine tool user. 
The provision of the means to enable manufacturers of the community’s needs to 
bring better goods and services within the reach of an ever increasing public is a 
combined operation, involving the manufacturer himself, the machine tool maker and 
the specialist in a great range of ancillary equipment, 


An outstanding example of the need for and eventual achievement of this joint 
operation is the automatic transfer machine, too well understood by readers of this 
Journal to need description. Originally designed and installed in England some 
thirty-two years ago, it was temporarily abandoned three years later, not because the 
designers’ ideas were wrong, but because the means of executing those ideas in 
practice, particularly in the matter of control of operations, were insufficiently 
developed. The combined operation was not yet fully at work and the. revival of 
interest in this logical development of automatic machining had perforce to 
await further experience and the necessary improvements in specialist products 
outside the machine tool maker’s field. 


Today, the automatic transfer machine is an accomplished fact in British factories. 
Several of our machine tool makers are specialising in its design and production, 
some on original designs and others under licence from abroad. There are other 
firms concentrating on the production of unit heads which are available to their 
fellow machine tool makers or to production engineers for the assembling of their 
own production lines or the modification or extension of those already existing. 


A considerable number of these automatic transfer machines has been installed 
during the past several years. They represent the combined skill and enterprise of 
the production engineer, machine tool and engineers’ small tool makers, the gauge 
and instrument producer, the mechanical handling expert and the electrical and 
electronics engineer. 


A consortium is thus being built up to carry out the combined operation of 
which I have spoken. An example is to be found in the arrangements which have 
been established for consultation and collaboration between the machine tool 
industry and specialists in electronics. This has been greatly facilitated by the 
cordial co-operation of the Director of Guided Weapons and Electronics, Ministry 
of Supply. Upon his introduction, leading firms concerned with the design and 
production of electronic control devices for employment in the development of 
guided weapons have been visited by members of the Electrical Sub-Committee of 
the Machine Tool Trades Association’s Standards Policy Committee. Following 
these visits, a confidential report has been prepared for the guidance of machine 
tool manufacturers on the manner in which, subject to security considerations, 
techniques evolved primarily for defence purposes can be applied to problems in the 
machine tool field. This is, of course, additional and subsequent to the close. 
co-operation directly effected between individual machine tool makers and electronics 
specialists, some fruits of which will be seen at the International Machine Tool 
Exhibition. 


The application of electronics to machine tools is, however, by no means the 
whole if indeed the major part of the machine tool - automation story, any more 
than is the in-line automatic transfer machine. 


I believe that the major contribution, of which numerous examples exist, will 
comprise the linking of standard machine tools. The cycle can include, as automatic 
functions, loading, machining operations, transfer, gauging and inspection, adjust- 
ment of tool positioning as prescribed by the gauging operations, table positioning 
on co-ordinates, and so forth, Any number of these processes, involving any number 
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of standard machine tools, can be carried out on a fully automatic cycle or with 
manual intervention at one or more points in the cycle, according to the dictates of 
the predetermined economics of production. The automatic or semi-automatic 
controls can be electronic, electrical, electro-hydraulic, or mechanical. 


This method brings automation into the field of limited production, a field 
proper to neither the continuous flow-line system with physically separated machine 
tools nor to the in-line automatic transfer machine. Even small shops will be able 
to consider the possibility of so linking their standard machines, eliminating expensive 
jigs and fixtures by the employment of the co-ordinate positioning system and of 
reducing inspection costs and scrap by in-built gauging and feed-back controls. 


Notwithstanding the crippling limitations imposed by lack of floor space, the 
International Machine Tool Exhibition at Olympia will afford an opportunity of 
seeing an impressive number of exhibits illustrating this country’s contribution to 
automation. I can here refer but briefly to a few examples which, however, will 
serve, I am sure, to show that a visit, or for that matter several visits, to the 
Exhibition will be well worth while to those interested in the subject. 


Due, however, to the Exhibition space limitation at Olympia already mentioned, 
the exhibits concerned with automation cannot give a full picture of the industry’s 
activities in this direction. It will readily be appreciated, for example, that a 
complete in-line automatic transfer machine could not be installed at an Exhibition 
such as this. 


A standardised unit construction platen-type transfer machine is, however, 
represented by two and three station centre bed units, the loading and unloading 
ends incorporating platen cross-indexing and hoists with standard types of extension 
beds for mounting work heads and swarf and platen return conveyors, Mounted on 
this machine will be a selection of standard self-contained hydraulic feed unit heads. 

Unit heads for embodiment in automatic transfer machines will also be 
separately shown by firms specialising in this product. 


A machine tool which is basically a normal horizontal borer is controlled by an 
automatic co-ordinate setter, which comprises servomechanisms operating the 
horizontal and vertical slides of the machine which have traverses of 57” and 42” 
respectively. The slides can be set to any position by setting up the co-ordinates on 
dials on the face of the control desk. Six dials and clearly displayed figures are 
provided for each of the two co-ordinates to set up any required displacement from 
a pre-determined datum. The “dial-in” feature is appropriate to very short run 
production and tool-room work generally. For longer runs the slides can be set up 
by a card reader, also on the operator’s control desk. Automatic clamping of the 
slides is provided when the desired co-ordinate position is reached. The wide speed 
range servomechanisms necessary for co-ordinate setting provide a convenient feed 
drive for milling operations, suitable controls for which are provided. Special 
attention has been paid to the problems involved not only of utilising the accuracy 
available in the electronic co-ordinate setting system but also of maintaining this 
throughout the life of the machine. 


A similar control to that described above is applied to a vertical jig boring 
machine. 


A milling machine is controlled entirely automatically from digital instructions 
on a magnetic tape prepared by a digital computor providing a rapid and economic 
method of producing small quantities of intricate parts, machined either from the 
solid, castings or forgings. 


A 48” vertical boring mill is fitted with built-in electronic profile turning 
equipment. The machine has been employed for the manufacture of tyre moulds, 
die blocks, hubs, fly wheels and cast iron moulds for glass ware, The control 
equipment is not an attachment but is built into the machine, which can be used as a 
standard or tracing machine at will, the change-over from one to the other being 
effected by push button control. The design of the profile turning equipment 
incorporates an automatic Bias Control so that any shape of template can be followed 
automatically without recourse to hand control. 
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The principle of linking standard machines is illustrated by the linking of a 
single spindle chucking machine and a multi-spindle chucking machine to perform 
various operations on one piece, the piece being automatically loaded and transferred. 


The few examples I have quoted do not exhaust the British contribution and, in 
addition, many foreign contributions to our subject will be on show. This prompts 
one final word on the general subject of machine tools and automation. In my 
opinion its scope and significance are such that development cannot be subjected to 
narrow nationalistic confines. The country to benefit most by automation will be the 
one most ready to recognise the international nature of its multiple origins. 


We have already seen that, in the form of the in-line automatic transfer 
machine, it began in England, where its progress was halted for a number of years. 
Its further development occurred abroad and was later re-established here. Similarly, 
progress in other manifestations of our subject will be internationally achieved and 
the British production engineer must not be denied access to what best suits his 
requirements because what he wants is of foreign origin. 


No machine tool trade in the world is better organised and equipped to ensure 
this than the British. For many years British machine tool production and the 
importation of machine tools from abroad have gone hand in hand. A very high 
proportion of imports is in the hands of British machine tool manufacturers. Their 
Association embraces manufacturers and importers and their four-yearly Exhibition 
is an international one, Side by side with a production which, in spite of a desperate 
shortage of skilled labour, designers and technicians, is constantly increasing and 
advancing in original design, there is not only the importation by the British machine 
tool trade of the best obtainable from abroad but the manufacture in Britain of 
foreign designs under licence, matched in important instances by the manufacture of 
British designs abroad, even in the U.S.A. 


So it is that whether a production engineer selects and installs a British or a 
foreign machine, it is an essential function of the British machine tool trade to 
provide him with that machine and all the services which should go with its 
provision. That is true of machine tools in general and the existence of this flexible 
and broad-based organisation will be a guarantee to the production engineer of the 
fulfilment by the British machine tool trade of his needs in the field of automation. 
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The Production Exhibition and Conference 
Olympia, London 


23rd/31st May, 1956 


The Papers presented to the Production Conference are being published in this and subsequent issues of 
the Journal. This issue contains the following:- 


SESSION I, 23rd MAY 


“ Investing in Success ” by H. F. Spencer, Managing Director, Richard Thomas & Baldwins Ltd. 


SESSION II, 23rd MAY 


“ Investing in International Co-operation for Productivity” by R. Grégoire, Director of the European 
Productivity Agency of O.E.E.C., and E. Fletcher, M.A., Deputy Director. 


SESSION III, 24th MAY 


“Investing in Research” by P. Spear, B.Eng., Director of Research, Rubery, Owen & Co. Ltd. 


SESSION IV, 24th MAY 


“Investing in Automation” by Dr. Alexander King, C.B.E., D.Sc., Chief Scientific Officer and Head 
of Intelligence and Overseas Division Department of Scientific and Industrial Research. 


347 








SESSION I 





INVESTING IN SUCCESS 


by Mr. H. F. SPENCER, 





Mr. H. F. Spencer 


T was said by Mr. Butler that we could double our 

standard of living in the next 25 years. The words 
were pregnant with a promise of a rich material 
future within the reach of tens of millions of people 
alive today. 

Compared with pre-war, the material standard of 
living in this country — the volume of consumption 
— has risen by less than 1°/, per annum, that is, it is 
about 14°/, higher today that it was seventeen years 
ago. Bearing in mind that seventeen years ago we 
had unemployment and were not too well fed, and 
also that the population has increased by 7%, the 
volume of consumption has_ increased only 
insignificantly. 

If we continue to advance at such a snail-like 
pace, in 25 years’ time the volume of material con- 
sumption will have increased only by about 20% 
instead of the 100°/, which Mr, Butler pictured so 
rosily. 

The possibility of doubling the standard of living 
25 years hence presupposes an industrial efficiency 
and sufficiency over all our economy which may call 
for sacrifices in personal consumption at home — 
certainly great discipline in consumption — over the 
years ahead, rather than early increases in it. And 
the achievement of such industrial efficiency and 
sufficiency would be of infinitely more significance 
and value as an assurance of our survival in a 
competitive world, than as a measure of the satis- 
faction of personal desires at twice as well off a level 
in material environment. 
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Managing Director, Richard Thomas & Baldwins Limited, 
Chairman of Council, British Institute of Management. 


To reach such a desirable end, we shall have to 
plan our capital investment programme, streamline 
our personal and public expenditure, and aim for 
more agreement on our main political objectives so 
that changes of Government do not necessarily involve 
radical changes in our internal economy. We also 
need new attitudes from organised labour and 
employer associations to productivity, wages and 
profits, and definite long-term decisive planning in 
education and scientific research. 


A Formidable List 

This is quite a formidable list of subjects calling 
for party and industrial foresight, agreement and 
toleration. It would mean a major change of our 
political, social and industrial life, and if we do not 
realise that at the outset, we shall not be able to bear 
with patience the frustration we shall endure in 
aiming for Mr. Butler’s target. 

Of course we all know that a standard of living is 
not wholly measured by the enjoyment of material 
possessions ; there are intellectual and spiritual lives 
where the criteria vary, sometimes inversely with 
material riches. An intensely spiritual life may see 
only temptation in the sensual environment of com- 
fort and beauty, and the intellectual may contrive 
a supreme contempt for abundance of physical goods, 

However, within the context of Mr. Butler’s state- 
ment, and the meaning of this Conference 
programme, the standard of living we are considering 
is the material one, and I am asked to address you, 











to the best of my ability, on the idea of what must 
we invest to redeem this promise which the present 
economic background may appear to make too 
colourful and scintillating. 

It has been calculated that the net value —at 
constant prices — of fixed capital in the United 
Kingdom is not much above 110% of the 1938 
figure, i.e. we have added only about 10°/, net to our 
total capital since 1938. 

As to this capital equipment in general, there is 
still a great deal of industrial plant and buildings 
really obsolescent in the conditions of a world buyers’ 
market. In coal mining, two-thirds of the coal is 
raised from pits sunk before this century began, and 
the Coal Board has stated that an 80°/ new industry 
has to be created by major reconstruction and new 
sinkings. In many of our older manufacturing 
industries, perhaps particularly in textiles, there is a 
heavy burden of obsolete equipment. At the end of 
the War, Lancashire had a higher proportion of old 
equipment in form of mule spindles and non- 
automatic looms than any of the other main textile 
areas of the world. The layout of our railway system 
and many of its main line termini were designed 
to meet the requirements of the Victorian age — not 
present-day conditions. Our road systems are little 
better, and in some cases bear the stamp of the 
Ancient Romans. 

In my own industry —the steel industry — there 
are substantial quantities of finished products rolled 
to all intents and purposes according to nineteenth 
century practice on nineteenth century equipment, 
and the cost of modernisation involves very heavy 
capital expenditure. 

Our agriculture can feed but half the population 
at the present not very luxurious level of food produc- 
tion, Whilst the numbers of tractors on British farms 
has increased four-fold since pre-war days, the fixed 
equipment on farms leaves still much to be desired. I 
am told that there are still 50°/% of farms without 
electricity and which are consequently hampered in 
using some of the latest farm equipment. 

The building industry is responsible for half the 
capital investment work carried out in Britain. As an 
industry it is one of the largest employers of labour 
in the country, yet it has been said that the amount 
invested in contractors’ plant throughout the industry 
is only about £100,000,000 in relation to a total 
labour force of 1,500,000. 

By contrast, £150,000,000 would correspond to the 
capital cost of an integrated steel works employing 
about 10,000 men. 

As to our social capital, out of 15 million dwellings, 
almost one-third date from 1870, or earlier, and over 
two-fifths of our schools were built before the turn 
of the century. Slums are not the only problem about 
housing. Much of the stock of houses is not geo- 
graphically distributed to meet the industrial and 
social demands of today. We cannot omit from our 
consideration the immense obsolescent social capital 
we are up against. One great difficulty in siting a 


new works is the problem of labour supply and so 
often the key to an adequate supply of labour is an 
adequate supply of houses in the locality. 








Nor can we close our eyes to the depressing and 
obsolete condition of many of our primary schools. 
Yet the facilities being planned for higher education 
in the technical field must be solidly based on primary 
education which, in turn, must be provided with 
teachers and equipment adequate to give the children 
a start. 

We have not only to think of putting these things 
right, however, there are other things besides replace- 
ment, obsolescence and modernisation, 


The Need for Fresh Investment 

There is the need for fresh investment to produce 
new products. Since pre-war days there has been a 
growth of new products and new industries, such as 
antibiotics, petroleum, chemicals, plastics, guided 
missiles, etc. Science has brought nuclear power and 
automation, not only bringing new methods of pro- 
ducing electrical power or of repetition engineering, 
but opening up a new relationship between science 
and industry. Nuclear power and automation will 
have a revolutionary impact on industry — they will 
themselves also create outlets for capital equipment. 

If we are to achieve success in modernising the 
obsolescent, replacing the worn-out and providing for 
new inventions and development, there lies ahead in 
the matter of investment, over the widest political, 
social, industrial and financial fields, on the part of 
the present and future Governments, a combination of 
virtues which the country would welcome, but which 
Governments appear unable to exercise, namely, 
clarity of thought, decisive planning, and determina- 
tion in action. 

It is not a case of utilising any one political party’s 
ideology to reach the objective — it will be unobtain- 
able without the use of all party policies and goodwill. 
We may need exhortation and voluntary restraint, 
intelligent banking and credit policies, and financial 
and material controls —all used with sensible and 
sensitive flexibility. 


The First Essential 

Britain is in economic difficulties ; it has found 
itself so over the last ten years, The first essential 
investment in success is good government — govern- 
ment which can wisely and bravely govern. The 
gravity of our economic situation calls for non-party 
or all party patriotic leadership—for unity, temporary 
sacrifice and strong determined government, with all 
parties pulling in one direction to get us first out of 
the trough and then lead us up to the heights. 

The success we want is the achievement of a high 
and steadily rising standard of living, with a worth- 
while job for everyone—a life full, interesting and 
satisfying for the mass of the people. 

The investment we have to make in such success 
under present conditions, is likely to be akin to the 
investment of many of the pioneers—it is first an 
investment in foundations, buildings, constructing, 
equipping and organising. The early years are hard 
and claim their sacrifices. The profit is deferred— 
and often someone else garners it. So it may be with 
our investment in success. Some of us may not share 
in the return on it—but if we are resolute in carry- 
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ing out the right programme of investment, Britain’s 
future will be assured. 


Education for Management 

Before we e.nbark on a grand policy of wholesale 
reconstruction of factories, workshops, mines, trans- 
port, it seems to me important to make sure we can 
manage these organisations efficiently. If we are 
going to plan an intelligent investment policy over 
25 years to rebuild our industry, we must plan an 
equally intelligent investment policy for the educa- 
tion and provision of scientists, technicians and man- 
agers in quantity and of calibre to keep us in the 
forefront of economic scientific development and 
production. Nuclear power and automation will 
make great demands on the supply of research 
chemists, technologists and technicians. 

At the present time, three-quarters of our research 
effort is directed to military ends. In 1953 our 
Government research—civil and military—probably 
amounted to less than £250 million compared with 
the U.S.A’s. figure of £1,000 million for Govern- 
ment and Government-sponsored research—not too 
much out of line I would say. But our expenditure 
on industrial research amounted to only £50 million 
compared with the U.S.A’s. figure of £800 million 
spent by industry on non-military research. 

The enormous amount of research, design and 
development work required for the production of 
atomic and hydrogen bombs and guided missiles gives 
some measure of the technical requirements of a 
peaceful age of nuclear power and automation. 

The Government proposes the investment of £100 
millions over five years in buildings for technical 
colleges and universities. Despite the fact that the 
number of students in science and technology at 
British Universities has doubled since 1938, and the 
number of technical colleges has also increased, we 
are far behind the United States and Soviet Russia. 
Compared with the United States’ 22,000 engineers 
graduating each year and Russia’s 60,000 we have 
only about 3,000 a year, and Soviet Russia has 
probably 70,000 other technicians passing out 
annually compared with our 8,000 a year. Britain is 
by comparison worse off for engineers and technicians 
than for pure scientists, 

The Chairman of the United States Atomic 
Energy Commission recently predicted that, between 
1950 and 1960, the U.S.S.R. would produce 
1,200,000 trained scientists and technicians as com- 
pared with 900,000 in the U.S.A. and, we may add, 
perhaps 170,000 in the United Kingdom. 


A Heavy Responsibility 

Then there is the question of general management 
in industry. Industry is what management makes it, 
good, bad, or indifferent. Nothing happens in in- 
dustry that cannot be made worse or better by 
management. Of course, I know there is a wider 
aspect to education, than education for industry ; 
but it is snobbery to suppose that the most liberal 
education could not find a fulfilment of purpose in 
that part of our national life on which the material 
existence of millions of our fellow human beings 
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depends, and in which all knowledge can be used. 
Management is no longer an accident of intuition, 
shareholding or favouritism, It is a heavy respons- 
ibility demanding education, knowledge, techniques, 
skills and experience. Excluding Russia, about which 
we have not too much knowledge, we do know that 
the greatest industrial nation on the earth is the 
United States. We do know that, in the main, her 
management standards are ahead of ours, and that 
there is an educational climate in the United States 
which ranks education for industrial and commercial 
management equal to education for any other walk 
of life. We accept the superiority of American man- 
agement as to a great extent stemming from the 
superior standards of education and training de- 
manded from all ranks of management from the 
earliest stage supervisor onwards. 

If the United States, rich beyond the dreams of 
avarice in economic resources, lays such emphasis 
and stress on education for management, surely our 
need to do so is infinitely the greater. 

There can surely be no doubt therefore that high 
in the priority list of investment in success is the 
provision of an adequate quantity and quality of 
scientists, technicians, technologists and general man- 
agement. Investigation and research are obviously 
required into the questions of numbers, standards, 
teachers, buildings, finances and a score of other 
things. Plans and action are called for. 

I have already mentioned the poor state of a good 
many of our capital assets on and around which our 
industrial activity is built and operates. 

Here are a few figures which may be useful to us 
in considering the potentialities and limitations of 
future capital investment in success : 

1. The net value of fixed capital in this country 

is probably around £35,000 millions, made up 
roughly as follows :- 


Plant and machinery ... «| ee 
Industrial and commercial buildings we as 
Transport equipment... es mn | 
Houses... 42%, 


One-quarter of the total capital assets dates 
from the Victorian or Edwardian eras. 

2. Our gross national product amounts to about 
£16,600 millions, 

3. In 1955 our gross formation of fixed capital 
amounted to about £2,800 million, about 17% 
of our national product was invested. This 
was a rather higher proportion than in 1948 
and much higher than in 1938 when the gross 
investment in fixed capital was about 12$°/, 
of our national product. 

4. Social investment included in our total invest- 
ment is probably higher than the average of 
West Europe, and certainly higher than in the 
U.S.A. We have also a mass of accumulated 
depreciation to contend with—it exists physic- 
ally in the form of outdated and outmoded 
buildings, roads, railways and plant. 

Now the Government believes that one cure for 
labour shortage is to freeze off some of the capital 
investment projects. That can only be, however, a 
temporary expedient. 











The Importance of Exports 


One fundamental principle of our future survival 
is the maintenance of a high and increasing level of 
consumption demand abroad—in capital goods as 
well as consumer goods. We can only meet this de- 
mand from abroad if we can supply in competitive 
design, quality, quantity, tume and price. Only if our 
capital equipment, scientific, technical, production 
and commercial management can supply, in com- 
petition, enough goods to overseas countries to pay 
for all we need to import to eat, and to use in our 
factories, with something over for overseas invest- 
ment—only if that can be done—are we entitled to 
uncontrolled consumption at home, For it is obvious 
that the way to ruin is to consume what we cannot 
pay for. The cultivation and satisfaction of increas- 
ing export demand is vital. It is the spur to indus- 
trial efficiency. 

Expanding exports should lead to increasing im- 
ports with more goods for domestic consumption. 
Expanding consumption means not only replacement 
of worn-down capital assets, but an expansion of such 
assets. Any stabilisation of consumption does not 
encourage new capital equipment; the best one thinks 
of is replacement. A falling consumption often leads 
to the worst state of mind, resulting in a failing de- 
mand for capital goods and machinery permitted to 
outlive its useful life without replacement—thus, a 
net disinvestment and a stagnating economy. 

I have said that we can survive by maintaining a 
high and increasing export trade—that we can do 
that only if we are competitive in design, quality, 
quantity, time and price—obviously only if we have 
productive capital equipment and management which 
are up-to-date and efficient. 

A quandary is to find the money, the labour and 
the facilities to bring our productive capital equip- 
ment up to a world competitive standard—not to 
mention its management. Up-to-date capital equip- 
ment is urgently needed to supply other capital 
equipment as well as consumer goods for export and 
home. And up to the point of at least balancing our 
imports with exports, we should give priority to 
exports. 

There is not enough money available to satisfy all 
the claims on the national product. Labour is in 
short supply in this period of inflation, and facilities 
are lacking because capital investment in the past 
has been insufficient to meet the present day needs. 

Yet our future rests on adequate investment in 
capital goods and quality management, in an in- 
creasing export trade, even at the expense of 
domestic consumption, and in the prevention and 
diminution of inflation. Restricting bank credits and 
hire purchase, raising purchase tax and making it 
harder to raise new money on the Stock Exchange, 
together with exhortation to save, may be useful 
instruments but do they not strike unevenly and un- 
equally? And useful though they may be, they do 
not appear to entail, or result in, common sacrifice or 
common purpose. And can one say with any exact- 
ness their effect in time or quantity, on employment 
or unemployment, on export trade, on consumption 


at home, on saving, inflation or deflation? It is a case 
of hoping and wait-and-see. 


Investment Financing 
If we are going to “Invest in Success” we must 
know what we propose doing about investing in 
capital equipment, temporarily reducing our domestic 
consumption and permanently increasing our exports. 
This great problem of investment financing—such 
a major item in this “Investing in Success” — is 
basically one of shares in the gross national product 
which can be split between :- 
) Personal consumption; 
(b) Government defence expenditure; 
) Central and local Government expenditure 
on housing and the social services; 
(d) Capital investment by the nationalised 
industries ; 
(e) Capital investment by private industry; 
(f) Investment in private housing; 
(g) Investment in stocks and works in progress; 
(h) Overseas investment. 


~~ 


In 1954, about 29°/, of total gross investment went 
into new houses, social and other public services, and 
in view of the kind of stock of these in the country, 
it hardly seems a capital expenditure one could 
really cut. Additions to stocks and work in progess 
absorbed last year about 12°/, of our total investment 
effort. I believe that with first-class management, 
and a feeling that unnecessary stocks constitute a 
luxury which should not be tolerated in any well 
managed undertaking, a saving of £200 million could 
be effected on a national scale. 

There is also an item of £200 millions a year of 
exported capital. We must try to keep this going. 
Last year the net outflow of capital from this country 
was reversed. In 1913, our overseas investments 
amounted to £4,000 millions and were more than 
14 times the annual value of the national product, 
and the net income from this overseas investment paid 
for 30°% of our imports. Today, overseas invest- 
ments are valued at about £2,000 millions equal to 
about one-eight of our annual current national pro- 
duct and the net income from them covers only about 
3°, of our total imports, 

I am not too keen on cutting investment in the 
nationalised industries in transport, electricity, coal 
and gas which are vital parts of our industrial ex- 
pansion. Maybe, they need some rephasing, but in 
general I do not see how we can cut down appreciably, 


Defence Expenditure 

There are two sectors of expenditure, however, 
which deserve the closest scrutiny. Government de- 
fence expenditure absorbs about £1,500 millions of 
our gross national product. Obviously, I cannot 
speak as a military expert, but in these days of atomic 
and hydrogen bombs, of political failure to imple- 
ment our military policing of large slices of the 
world, and of America’s indifferent behaviour to our 
interests and civilising influences in many parts of 
that world, one feels that there must surely be con- 
siderable scope for economies within the limits of an 
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expenditure of £1,500 millions on defence. No one 
seems greatly impressed with the value we are getting 
for this fantastic amount of money—particularly in 
the matter of quantity and quality of military 
equipment. 

The Government, by its action on hire purchase, 
purchase tax and credit restriction, obviously be- 
lieves that there can temporarily be some retrench- 
ment in that great sector of personal consumption 
amounting to about £12,700 millions or 77°, of the 
gross national product. It is open to the majority 
of working men and women to make a contribution to 
our present serious troubles, and to the realisation 
of the target of an increased standard of life, and 
that is by increased productivity. I define increased 
productivity as doing more, preferably a lot more, 
with a substantially increased pay packet, but at a 
reduced cost per unit of output. The employer should 
divide the benefit of reduced costs and higher outputs 
amongst the consumers and reserves and expenditure 
on modernisation, replacement, development and 
research. 

Management must manage, of course, but it should 
be possible for management to exercise its function 
of managing and, at the same time, sit down with 
the Trades Unions and find a modus vivendi during 
this critical period of overcoming our difficulties and 
laying the foundations of a social system with greatly 
enhanced standards of living. 

Productivity at the right level would solve the 
problems of domestic consumption—but if the indus- 
trial machine, equipment and human labour, cannot 
increase productivity and production at lower costs 
per unit, then voluntary sacrifices in consumption and 
saving, with purchase tax, hire purchase and bank 
credit restriction, are not quite enough to do the 
job alone. Control and allocation of materials, and 
maybe of labour and imports as well, some maximum 
price controls, plus incentives for personal saving, 
may be necessary to make a good start along the road 
to certain prosperity and to a higher standard of liv- 
ing by diverting production to exports and money to 
capital investment, 

It is estimated that to maintain the nation’s capital 
intact, we require an investment each year in fixed 
assets, at current values, of about £1,500 millions. 
But that does not get us any further forward. To 
advance, provide more up-to-date equipment, achieve 
greater productivity and build for the new age of 
nuclear power and automation, to build for new 
products, we need still another £2,000 millions a year 
for investment in fixed assets. Gross fixed investment 
of £3,500 million would be a 25°, improvement on 
last year’s figure of £2,800 million and put us on a 
footing comparable with, say, West Germany and 
Sweden. 

To provide for such an investment calls for 
organisation, planning, controls, voluntary effort, 
temporary personal sacrifice of consumption and 
national goodwill. 

We are faced with a world whose political, 
economic and industrial structure is being trans- 
formed. To achieve success our investment effort now 
must lay the basis for the production of the goods, 
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services and know-how which the world is going to 
need in five, ten or twenty years hence. We are in 
danger of underestimating the radical changes taking 
place in the world around us and of the pace of 
development. 

It is of importance and urgency that we build up 
our fuel, steel, and engineering industries and our 
capital goods industries in general. 

The reason is obvious, Our own capital equipment 
in the capital goods industries themselves, in trans- 
port and in the consumer goods industries, badly 
needs bringing up-to-date. The developing areas of 
the world are going to demand greater quantities of 
capital equipment of all kinds. Our industries must 
produce the means of production for ourselves and 
for overseas. 

As to steel, the country needs at least one more 
large integrated 14-2 million ton steel plant to roll 
light steel plates, steel sheets and tinplates to feed 
our light engineering, electrical and other industries 
so that they can still further add to the great con- 
tribution to exports of vehicles, transport, electrical, 
and other manufactures. 

After fuel, power, steel and engineering comes 
agriculture. It is in a bad way to help us properly. 
There is no technical reason why we should not feed 
a greater proportion of our population from our own 
land. It would be prudent for us to do so in view 
of the developments in some of the overseas food- 
producing countries. We shall be foolish in the ex- 
treme to base our increased standard of food con- 
sumption on imported foods. 

Then come our archaic transport system, and the 
greatly needed increase in social investment. 

All are possible with patience, temporary sacrifice, 
governing government, understanding between man- 
agement and labour, and honest and sensible instruc- 
tion of the public and good public relations. 

Insistence on large-scale capital investment may 
seem inappropriate at the present time, especially as 
the volume of capital investment last year was largely 
responsible for the balance-of-payments crisis and 
a heavy fall in the gold and dollar reserves—at a 
moment also when the Government has ordered the 
nationalised industries to trim their capital invest- 
ment plans, and private industry, too, is enduring 
Government-inspired propaganda which is not en- 
couraging capital investment. 

Nonetheless, despite the present diffculties, which 
cannot be minimised, capital investment of the right 
kind in the right quarters, properly phased, was never 
more necessary than now. Indeed, Britain is 
desperately in need of capital investment on all 
counts. 

The present state of our capital assets as a whole 
is having—and will continue to have—serious effects 
on our competitive position in world trade. By 1914, 
we were surpassed in the level of our technology and 
in the efficiency of our production by both Germany 
and the U.S.A. Now, after the Second World War, 
we see rapid strides being made not only in North 
Europe and in Japan, but the establishment of first- 
rate modern productive equipment in Canada, 
Australia, India, Latin America, and China, to say 














nothing of the tremendous advance of the Soviet 
Union. Competition in world markets grows apace. 

What real explanation can there be of the fact that 
America can compete with us for export markets 
with a wage level at least three times ours, other 
than the fact that the horse power available to each 
worker, and the productivity of each worker, are far 
greater than in this country? There is proportionately 
a far greater investment in scientific research, 
efficiency studies, product design and quality control. 

The rate of growth of an economy is governed by 
the proportion that economy devotes to investment. 
This is being formidably demonstrated by Germany 
and the Soviet Union, both of whom invest nearer 
25% than 20% of their national product. As a re- 
sult, the rate of growth of industrial production in 
West Germany and the Soviet Union has, in recent 
years, been of the order of 10/15°/ per annum com- 
pared with an annual rate here averaging 5°/,. 

We shall remain economically weak and susceptible 
to shocks like the recurring ones of the past ten years 
until we put our industrial capital equipment in 
fighting trim. Until our economy and financial re- 
serves are in a sounder condition, we may have to 
plan the rate of our investment at a lower tempo 
than we would like, and in any case it must be 
limited by how far the people are prepared to forego 
luxuries and, perhaps, some necessities temporarily 
in order to achieve the more luxurious standards 
for which we are aiming. 

The enormous volume of exports we must achieve 
in the future to raise our standard of living to any 
great extent must be distributed on the widest pos- 
sible geographical basis. Great changes are imminent 
in the products we shall be called on to supply on 
competitive terms. Countries like India and China 
are about to make leaps in technique corresponding 


to centuries of progress in the West . They will call 
for something better in transport than buses discarded 
by our cities here and something more up-to-date 
than secondhand machinery. The new nations spring- 
ing up are demanding that their new industries shall 
be equipped with the finest plant, and many hitherto 
under-developed areas are about to move from the 
most primitive technical level into the age of auto- 
mation and nuclear energy. 

Development in these countries will, of course, be 
uneven. Giant plants embodying the latest scientific 
knowledge will exist side by side with the village 
craftsman and the wooden plough. But the new 
techniques cannot be arrested, and how are we to 
meet the new demands on us if we ourselves are not 
equipped properly ? 

The world is going through something of a political 
revolution, and undoubtedly this will have a big in- 
fluence on the future of world trade in which we are 
so vitally concerned. At the same time, we are on 
the threshold of a technical revolution in industry 
which will surpass the industrial revolution of the 
eighteenth and nineteenth centuries, both by. virtue 
of its pace and its widespread character. Our share 
will depend on the volume and rate of our future 
investment in physical assets and on our scientific, 
technological technical and industrial management 
progress. 

What can you and I do about all this? Well, we 
can consume less unessentials, spend less, save more, 
waste less, and work harder. If the whole occupied 
population of 24,000,000 people do those things we 
shall surprise ourselves and shock the world with 
the magnitude of our national advance, and the per- 
sonal happiness we shall experience from the accept- 
ance of such responsibilty. 

We shall truly be “ Investing in Success ”. 





Film Show on 


MATERIALS HANDLING TECHNIQUES 


held at the College of Technology, Birmingham. 


A SERIES of Materials Handling films was shown 
to an audience of nearly 200 members of the 
Institution, at the College of Technology, Birming- 
ham, on 27th March. The meeting was arranged by 
the Materials Handling Sub-Committee of the 
Institution and its Chairman, Mr. A. G. Hayek, 
presided after an introduction by Mr. T. B. Worth 
on behalf of the College. 

The first film shown, “A Case for Handling”, was 
one made by the British Electricity Development 
Association and showed the improvements achieved 
in a typical engineering works as a result of improved 
handling techniques. After the showing of this film 
the Chairman told the audience of the work done 
by the Materials Handling Sub-Committee and indi- 
cated some of its future activities. Mr. Hayek 
appealed to the audience to help in the Case Study 
programme by submitting to the Committee some 
studies on the results of improved handling techniques, 


for publication in the Journal, The Case Study 
Group of the Sub-Committee would be glad to assist 
members in preparing such studies. 


The second film was “Layout Handling for 
Factories ”, a film on the principles of improved inter- 
process handling. The third film was of American 
origin, entitled “ Pacemakers for Industry”, and 
dealt with the conveyorisation of American factories. 


After the showing of the films there was a lively 
discussion on the training of Materials Handling 
Engineers and on their place in Works Management. 
There were also several suggestions from the floor 
on future work the Materials Handling Sub- 
Committee should undertake. 

The meeting carried on well after the scheduled 
time, and the audience requested that further film 
shows and discussions of this type should be held at 
regular intervals. 
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SESSION II 


INVESTING IN INTERNATIONAL 
CO-OPERATION FOR PRODUCTIVITY 





by Mr. ROGER GREGOIRE, Director of the European Productivity 
Agency of O.E.E.C., and 
Mr. EDWIN FLETCHER, M.A., Deputy Director 


Mr. Grégoire was born in 1913. His father was Professor of Surgery at the 
University of Paris, and later became President of the French Academy of Surgery. 

At the Sorbonne the young man obtained degrees in Law and Literature; at the 
same time he secured a degree in Political Economy at the Ecole Libre des Sciences 
Politiques. 

After spending two more years at the Ecole Libre, Mr. Grégoire was admitted, 
in January, 1948, to the Conseil d’Etat—a French government consultative body for 
constitutional, legal, and administrative questions. Here he became rapporteur of the 
newly-created Cour Superieure d’ Arbitrage entrusted with the handling of industrial 
disputes. Before being mobilised in September, 1939, he was appointed to a 
committee studying administrative reforms and in this capacity made an extensive 
study of administration in Bordeaux. 

Taken prisoner in 1940, Mr. Grégoire took charge of the camp “ university ”, 
where he lectured on law, political economy and public administration. —_ 

Since his release in 1944, Mr. Grégoire has had a busy and kaleidoscopic career, Mr. Roger Grégoire 
including inter-allied liaison work for the Ministére des Affaires Etrangéres and 
promotion to Maitre des Requétes at the Conseil d’Etat. 

In 1945 he became Director of the Fonction Publique, a body existing to study the workings of the French 
Civil Service. He found that in addition to administrative procedure he had increasingly to study training, human 
relations, psychology and techniques of work. 

The fruits of this study and reflection are to be found in his book “ La Fonction Publique”, in which he not 
only analyses the problems which beset public administration but suggests some solutions. 

Mr. Grégoire’s activities were not limited to France. He was asked to advise on French administration in 
North Africa and also went to the U.S.A. on a United Nations Mission to study problems of personnel admini- 
stration, In 1947 he was appointed a member of the Supervisory Committee of the Institut International des 
Sciences Administratives. In 1951 he joined the International Civil Service Advisory Board and in 1953 was 
nominated Professor at the Collége d'Europe in Bruges. 

With this national and international background of public administration, he was appointed Deputy Director 
of the European Productivity Agency in January, 1954. On \st April, 1955, he became Director. 

In November-December, 1955, he spent several. weeks in the U.S.A. Dr. King, C.B.E., Chief Scientific 
Officer of D.S.I.R. and Chairman of the E.P.A.’s policy committee accompanied him, and together they contacted 
U.S. administration, Universities, industries and trade unions. 





Mr. Edwin Fletcher was appointed Deputy Director of the European 
Productivity Agency by the Council of the O.E.E.C., in 1955. 

Mr. Fletcher was in charge of the British T.U.C. Production Department 
from its formation in 1950 until his secondment to E.P.A. He is an M.A. of Cam- 
bridge University, where he read Economics, and is also an Incorporated Accountant. 

He first joined the T.U.C. in 1944 when the economics side was ex- 
panded to develop plans for post-war reconstruction. Previously he had held various 
practical jobs mainly in the engineering industry. At the time of joining the T.U.C. 
he was Chairman of a large West of England branch of the Transport and General 
Workers Union. In 1947 he was put in charge of the T.U.C. Research and Economic 
Department. 

As officer in charge of the T.U.C. Production Department, he was responsible 
for developing the extensive scheme of technical training in production subjects now 
available to British Trade Union officers. He has acted as secretary of the T.U.C. 
Production Committee (which also supplied the basis of the Trade Union side of the 
British Productivity Council) and the T.U.C. Scientific Advisory Committee. 
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Between 1948 - 1953 Mr. Fletcher was a member of the Advisory Council of the Department of Scientific and 


Industrial Research and Chairman of its Industrial Grants Committee in 1952 - 1953. He was one of the original 
members of the Committee on Human Relations set up under the joint sponsorship of the Department of 
Scientific and Industrial Research and the Medical Research Council (1953 - 1954). He was a member of the 
Ministry of Labour Committee on the Training of Supervisors which reported in July, 1954. 

Mr. Fletcher was also a member of the British Institute of Management Trade Union Advisory Committee, 
the Advisory Committee of the Cranfield Work Study School, and the British Standards Institution Committee 
seeking agreement on Work Study terminology. He has been a frequent contributor to conferences of such 
organisations as the British Institute of Management, the Institution of Production Engineers, and the Institute of 


Personnel Management. 


URING the war and in the difficult years which 

followed, our very lives depended on co-opera- 
tion—co-operation with allies, co-operation between 
industries and firms short of manpower and starved 
of raw materials and fuel, co-operation between 
every citizen. To-day industry no longer labours 
under such duress. Its wheels turn with greater 
freedom and with greater independence. The spirit 
of competition which was forced to lie dormant 
during the fight for survival is once again the driving 
force behind home and foreign trade. Such facts 
which apply to Western Europe as a whole are 
particularly true of British industry with its great 
dependence on markets overseas. 

Nevertheless a great deal of useful co-operation 
has survived the transition from war to peace. Indus- 
try by industry, the contribution of Research 
Associations and Trade Associations has won increas- 
ing recognition. The technical operations of the 
National Union of Manufacturers and the wider 
activities of the British Productivity Council cover 
many industries. Regional activities such as the 
Bristol Work Study School of the Engineering and 
Allied Employers’ Association are particularly 
significant. A more unusual kind of co-operation 
is being displayed by individual firms such as Imperial 
Chemical Industries Ltd. which are giving direct 
technical assistance—based on their work study 
experience—to other firms, even in the same line of 
business. 

A measure of co-operation has therefore become 
part and parcel of competitive industry. Much of it 
would have been quite impossible in the °30’s. It 
has emerged not in response to theories but as a 
positive endeavour to solve immediate difficulties. 

In face of overseas competition it is perhaps natural 
that co-operation with rivals abroad should not 
appear so attractive as co-operation with rivals at 
home. Yet is the one kind of co-operation so basically 
different from the other? The objective is to acquire 
and exchange information and ideas about industrial 
development, in the context of competitive industry ; 
and the wider the field, the greater the potential 
rewards. Reluctance to take advantage of available 
opportunities for exchanging ideas may be inter- 
preted as a sign of weakness—a fear of inability to 
compete. Is such timidity a useful characteristic in 
the face of industrial competition? 





Just as the individual progressive firm will do most 
of its research itself, for competitive reasons, but will 
leave some to co-operative research associations, so 
on the international scale there is some development 
work which must be kept private, but also some which 
can be done in common and some experience which 
can profitably be exchanged. 

Many prominent British firms have their own 
international contacts and associations and derive 
great benefit from them. Others take advantage of 
whatever information is available. The Anglo- 
American Council on Productivity, and its counter- 
parts in other countries, made a deliberate and 
sustained effort to provide an exchange of information 
and ideas across national frontiers. The widespread 
demand for A.A.C.P. reports—more than _half-a- 
million from a wide variety of industries—is an 
indication of the reality of the need. Britain received, 
and continues to receive, great benefit from her co- 
operation with the other side of the Atlantic, but our 
American friends have often pointed out that in the 
process of exchanging “‘know-how” the giver benefits 
as well as the receiver. 

In London—the heart of the British Commonwealth 
—it should not be necessary to labour this point. 
The United Kingdom is by tradition the great 
provider of capital and skill to all the Common- 
wealth countries; and as her partners in the Common- 
wealth grow stronger economically and compete 
more directly with her, she continues nevertheless 
to invest in them and to co-operate in their develop- 
ment, confident that she too will share in their 
increasing prosperity. Prosperity, in fact, like peace, 
is indivisible. The real interest of all of us lies in 
fostering steadily expanding production, to the 
accompaniment of increasingly abundant purchasing 
power and expanding markets in all countries. To 
this end the best of new ideas, whether from within 
the firm or from abroad, must be fully utilised to 
keep in the forefront of competition for new markets. 

This Paper is directed at certain European aspects 
of this world-wide problem. It indicates that a 
measure of international co-operation in industry 
is both possible and worth while; that at times, 
indeed, it is an extravagance to do without it. There 
is no need to argue this case on sentimental grounds, 
or to rely on the recognised political necessity for 
closer association among the peoples of Europe for 
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there are now enough facts, taken from the three 
years’ experience of operating the European Product- 
ivity Agency, to demonstrate that “ International 
Co-operation in Productivity Pays.” 

Before discussing some of the activities of the E.P.A. 
in facilitating the exchange of information, experi- 
ences and ideas, and in helping O.E.E.C. member 
countries to step up the pace of their industrial and 
agricultural development, the general problem of 
Western Europe should be examined. 


The European Problem 

First, where does Britain stand in relation to the 
rest of Europe? British industry is in high repute 
throughout Europe where the efficiency of its 
financial services, management techniques, labour 
relations and trading and marketing arrangements is 
appreciated. British productivity is relatively high, 
though not uniquely or uniformly so, and Britain 
has much to give in co-operating with the rest of 
Europe. But the days have passed when such traffic 
was essentially all one way. In the basic industries of 
agriculture, building and transport, in the now very 
large and increasingly important tourist industry, 
in training methods, in automation even, there is 
much to be learnt and much valuable guidance is 
already coming to Britain from across the Channel. 
The underlying fact is that, in certain European 
countries, overall productivity levels are rising more 
rapidly than in the United Kingdom. 

What of the productivity of Europe as a whole? 
During the immediate post-war years, the index 
figure of industrial productivity rose steeply from a 
very low level, by as much as six per cent. annually 
in some countries, though the rise is now less marked. 
Europe received during this period a significant 
amount of international assistance and we must 
acknowledge particularly the generosity of the 
United States in giving both financial aid and techni- 
cal information of the kind found in the Anglo- 
American Council on Productivity reports. The 
immediate justification for this aid was, of course, the 
rehabilitation of Europe after a devastating and 
exhausting war. But the question of war damage 
repair may sometimes obscure the longer-term 
realities of the situation. The superiority of the 
United States’ position is not so much a war 
phenomenon as the cumulative result of a series of 
annual increases in productivity. Since the turn of the 
century, productivity in the U.S.A. has been rising at 
a rate roughly double that of the United Kingdom. 

The two ratios have frequently been discussed by 
Sir Ewart Smith and others who have continually 
stressed the importance of paying greater attention 
to U.K. industrial productivity. Their views have 
received widespread recognition but insufficient 
emphasis is being put on the fact that at the current 
rates of productivity increase, the transatlantic 
differential, far from being reduced, is actually 
increasing. 

Comparison with the Soviet Union is equally 
significant and offers just as little ground for com- 
placency. A few years ago that country lagged farther 
behind us, than we did behind the United States; 
but recently Soviet productivity of labour was 
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noticed to be increasing at a high rate—seven per 
cent. in 1954 and eight per cent. in 1955, according 
to the estimates of the Economic Commission for 
Europe* Mr. Hugh Gaitskell has recently stated 
that the Soviet Union’s national income is growing 
more than three times as fast as that of the United 
Kingdom. The records of a series of atomic explo- 
sions and, perhaps even more, the unexpected appear- 
ance at London Airport of its TU-104 twin-jet 
airliner, are at last shaking us out of our reluctance 
to accept the reality of the Soviet Union’s growing 
competitive power. 

What of the future economic backing for European 
civilisation? From the short-term point of view this 
depends on making the best use of existing capital 
equipment. Seen as a long-term problem, it depends 
also on rates of investment, both physical and educa- 


tional, and on the prosecution and application of 


scientific research. 

Consider rates of investment in physical assets. 
The following table could not be clearer in its implica- 
tions, in spite of national reluctance to accept the 
complete accuracy of such estimates. Net fixed 
investment indicates the extent to which a country is 
adding to its accumulation of factories, machinery, 
etc. The United Kingdom has consistently been 
doing this less than other Western European countries. 
Comparable figures for Russia are not available, but 
the E.C.E. has shown that gross investment is much 
greater there, in relation to national income, than in 
most western countries. 


EsTIMATED CAPITAL ACCUMULATION IN WESTERN 
EUROPEAN COUNTRIES Tt 


Net fixed investment as percentage of net national product 





Country 1950 | 1951 | 1952 | 1953 | 1954 
Norway ins a ' 2 17 19 21 22 
Finland ae a 21 24 20 21 
Austria _ 13 16 14 13 15 
Western Germany 14 14 13 14 15 
Switzerland - 14 
Netherlands... os II 10 II 11 13 
Denmark eas ws 13 13 13 13 
Italy... ~ ss 11 11 12 12 12 
Sweden ia ac’ 9 9 10 II 
Greece ... ‘“ ne +S 10 9 8 10 
Turkey a — 6 7 9 9 9 
France ... m8 ; 7 8 7 ¥ 8 
Belgium : , 8 6 6 6 6 
United Kingdom 53 5 5 5 6 6 


























Note.—Countries are listed in descending order according to 
the rate of capital accumulation in 1954. 


As for educational ‘‘ investment,’’ a recent White 
Paper on Technical Education gave information on 
the relative supply of technical manpower in the 
United States, the U.S.S.R. and Western Europe. 
The statistics available are, as in the case of physical 
investment, not ideal for making international 





* Economic Survey of Europe in 1955—E.C.E., Geneva, 1956. 
p-168. 

+ Economic Survey of Europe in 1955—E.C.E. Geneva, 1956. 
Table 22, p. 44. 
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comparisons. Nevertheless, the differences between 
countries are so great that they must be regarded as 
significant. In 1954, Great Britain produced 57 
university graduates in engineering and other applied 
sciences (or holders of diplomas awarded in universi- 
ties) for every million of its population. The United 
States had 136 engineering graduates per million 
population that year. Admittedly, a substantial 
proportion were graduates whose qualifications were 
no higher than those of many British holders of 
Higher National Certificates, but many of them 
proceeded to take higher degrees. 


Russia, according to a study made by a Harvard 
professor and accepted by the United States National 
Science Foundation as the best available in the cir- 
cumstances, is quoted (apparently with confidence) 
by the White Paper as producing annually 280 
‘* professional engineers” for every million of her 
population. These are people who have taken 54-year 
courses at specialist institutes where standards are 
said to be high. 

Similar comment could be made about technical 
grades below that of graduate. 

Current shortcomings in the promotion and 
application of scientific research have been the subject 
of much talk in O.E.E.C. Member countries and 
improvements have been put into effect. In the 
United Kingdom, government support has recently 
been increased as far as overall financial stringency 
would permit. But few can regard the present alloca- 
tion of resources as sufficient to sustain the necessary 
growth of Western European countries, in view of the 
fact that the future ability of so many important 
industries to compete depends almost entirely on 
their being in the foreground of technological 
development. 

Nations must advance or suffer decline. The 
warning signs just mentioned demand exceptional 
efforts from all of us in Europe and a realisation that 
traditional or insular methods are proving insufficient. 
There should be a willingness to review existing 
methods, to consider new methods of stimulating 
industrial progress and to make the best co-operative 
use of our productive resources. If the task is beyond 
us, we shall be left further behind by our more 
prosperous American neighbours, and caught up 
rapidly by those in the East from whom we have so 
far felt little pressure of competition. 

A special aspect of the European productivity 
problem is that of under-developed areas. One of 
the most challenging tasks for all who are working 
to raise productivity is that of getting the best out 
of areas, such as some in Southern Italy, in Greece 
and Turkey—perhaps also in Northern Ireland and 
Northern Norway—where, through no fault of their 
own, the inhabitants lack the resources to join fully 
in the prosperity of a modern industrial society. 
These areas constitute a drag on economic progress 
and a source of social instability. 


But if Europe has some relatively ill-favoured 
areas, it has some of the finest industrial units in the 
world. Continental workers possess a high degree 
of technical skills of all kinds. An important part 
of Europe’s productivity problem, therefore, consists 


in improving the communication of ideas and 
techniques so that waste and inefficiency are not 
tolerated through ignorance of better principles 
and practices. This is one of the greatest contribu- 
tions an international organisation can make towards 
raising productivity. 

The problems we have outlined here are familiar 
ones and are certainly not of recent origin. What is 
new is the spirit of determination in which, since 
the war, the task of putting the economic affairs of 
the whole of Europe on sound lines is being handled. 


Measures which even up to 1939 would have been 
judged impossibly idealistic and grandiose are now 
undertaken as practical everyday tasks. The fact 
that seventeen Governments confer within the 
O.E.E.C.—an organisation which has had consistent 
support from successive United Kingdom govern- 
ments ever since its inception in 1948 is perhaps the 
most striking embodiment of this new determination 
to co-operate in a drive towards prosperity, by 
progressively freeing international trade, by encourag- 
ing sound monetary and economic policies on the 
part of Governments, and by stimulating industrial 
and agricultural production. 


Productivity and the Individual Firm 


The problem of industrial Europe is the sum total 
of the problems of a multitude of individual firms. 
While Governments may play their part in encourag- 
ing the allocation of sufficient resources for capital 
investment, research or education, those actually 
engaged in industry must make the most of the 
available resources of capital, materials and manpower. 
This is largely a challenge to management, affecting 
everyone from the foreman up to the top executive. 
In most industries, the difference between the most 
efficient and the least efficient firms suggests that 
more attention to some aspects of management could 
still pay big dividends. Many firms would find it 
possible to increase productivity in the complexity 
of managerial processes—by taking, perhaps, 
fuller advantage of the most modern techniques of 
budgetary control, cost accounting, quality control 
or market research, for example. It might be that a 
firm cannot maintain well-planned production 
targets—a sign that something may be wrong with 
the healthy state of “‘ human relations ”’ so essential 
to the success of all other measures to raise product- 
ivity. It might be that a simple change would 
have unexpected possibilities, as happened in the 
Birmingham factory where an improvement in the 
lighting, carried out overnight, increased output 
by ten percent. Such cases are so common that 
nobody should be too sure that nothing of the kind 
is possible in fis factory. But whether we are consider- 
ing simple improvements in a small plant or a major 
re-organisation of production in a large and complex 
industry, something can always be done to raise 
productivity, providing that the conviction exists— 
as it so notably does in the United States and in the 
great majority of firms in Britain—that “ there is 
always a better way,” the slogan of the British 
Productivity Council. 
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Are We Learning Enough From Each Other? 

The difference between the most efficient and the 
least efficient firms is often a fairly good indication 
of what can be achieved by increased productivity. 
While full acknowledgement must be made to the 
intellectual lead given by economists, sociologists, 
scientists and all engaged in research, it is not every 
day that they are able to make really new discoveries 
in the field of productivity. Nor is it to be expected 
that Government-sponsored productivity organisms 
can be ahead of the leading firms in industry—quite 
the contrary. The high road to success for those whose 
performance is average or less than average, is 
rather to get new ideas from the most highly developed 
firms. Many participants in the Anglo-American 
Council for Productivity teams found that one of the 
most useful parts of their exercises was a tour of 
firms in their own industry in the United Kingdom. 
The same principle is acknowledged in the British 
Productivity Council’s circuit schemes and, of course, 
in the many private arrangements in industry. 

The more enterprising of us are not limiting our 
attention to this country. The recent visits to the 
French National Railways, not only by Sir Brian 
Robertson but also by a team of railwaymen under 
the auspices of the E.P.A., and the adoption by 
British Railways of the French system of high voltage 
electrification which enables immense savings in 
material to be made, prove this point. There are 
other industries on the continent of Europe which 
deserve our attention and which we might do well 
to study. Some of us have no doubt been doing some 
hard thinking about the high sales of the Volkswagen; 
or about the Renault factory which the U.S. Vice 
President of the Ford Company assessed to be “ more 
highly automatic than anything we have got in the 
United States in the automobile business ” and which 
arranged its transformation smoothly and without 
labour difficulties. But do we know all that we should 
about the successful techniques for winter building 
in Sweden ? Or the present - day training arrange- 
ments for apprentices in Germany? Or the training 
of trade union officials in Holland and Belgium? In 
1956 British industry is in a good position to learn 
about these and other successful continental develop- 
ments. They can expect facilities to be offered them 
which never existed before, in a new spirit of inter- 
national co-operation which is fostered by the 
countries of the O.E.E.C. and is more of a reality 
than is sometimes appreciated on this side of the 
Channel. 


The European Productivity Agency 

From what has been said above it is clear that the 
efforts of individual firms, trade associations, or the 
Government will not suffice to bring to industry the 
full benefit of exchanges of experience across national 
frontiers. An international organisation is needed to 
make continuous comparison between the best 
practices in all countries and to assist and accelerate 
national endeavours—by rapidly providing technical 
information from Europe or from the United States, 
by making available specialist teachers on industrial 
subjects, by arranging for exchanges of experience 
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among people working in similar fields. An out- 
standing example of what can be achieved in this way 
is the European plan now being developed for 
research into the production and industrial uses of 
nuclear energy. Another is the proposal for joint 
research into metal fatigue failure. Indeed, in 
both these instances it is doubtful whether any single 
country in Europe could afford research on the scale 
necessary, and for European countries the addition of 
such international projects to national endeavours 
is the only way in which they can keep abreast by 
their own efforts of the progress being made in the 
United States and the U.S.S.R. 

It would not be desirable to have an international 
organisation intervening too directly in the affairs 
of firms or of Governments in its various member 
countries. Such an organisation should be a catalyst 
helping people to help themselves. In fulfilling this 
role two activities are most essential—training and 
information. An international organisation should be 
able to draw on the services of the best available 
teachers and consultants, and should also be a clearing 
house for exchange of information and experience 
and a source of authoritative technical information. 

The European Productivity Agency has been 
trying, since its inception in 1953, to meet the need 
for an international organisation of this kind in the 
field of productivity.* The Governments of the 
O.E.E.C. countries have recently confirmed that the 
three-year trial has been a success and that the work 
of the E.P.A. is sufficiently important for it to receive 
their regular annual support. 

As a part of the O.E.E.C. the Agency necessarily 
pursues a policy in harmony with that Organisation’s 
other activities directed towards freeing European 
trade and developing industry. Under the general 
guidance of the O.E.E.C. Productivity and Applied 
Research Committee, the Agency maintains a small 
secretariat of about 45, with clerical and secretarial 
help, at the O.E.E.C.’s headquarters in Paris, and 
engages in addition the services of specialists, on a 
consulting basis and for as long as they are needed, 
to carry out its various projects. In addition to the 
guidance on policy given by the O.E.E.C. Committee, 
the Agency also enjoys the services of an advisory 
board consisting of prominent men in industry, 
agriculture, and the trade unions, who are chosen 
for their personal qualifications and not as national 
representatives. The United Kingdom’s present 
representatives on this Board are Sir Percy Mills and 
Mr. James Crawford; originally they were the late 
Sir Wallace Akers and Mr. Jack Tanner. 

The O.E.E.C. laid good foundations for the work 
of the E.P.A. by encouraging all member countries 
to set up national productivity organisations. It is 
through the latter that the E.P.A. exerts its main influ- 
ence, and more and more of its work is now being 
done at the request of national bodies. Certain of 
the Agency’s activities are on a continuous basis, but 
as will be seen later in the Paper, much of its work 
is done through more or less short-term, self-contained 





* For an account of the early development of the E.P.A., see 
** The Story of E.P.A.”’ by Dr. A. King in the September, 1954, 
issue of ‘* The Manager.” 














projects, each handled by its own specialist staff en- 
gaged for a finite period. A project is started if a 
minimum of five countries support it; in practice, 
projects are backed by eight or nine countries on the 
average, and are thus truly international operations. 

By far the greater part of the E.P.A.’s work is 
intended to improve the efficiency of industrial units 
in the immediate future. Examples of such activities 
are its providing management consultants to hold 
seminars and create interest in modern management 
techniques, work study, quality control, accident 
prevention and other problems of production and 
distribution; its encouragement and assistance given 
to the free European trade union movement for 
increasing competence in dealing with detailed mat- 
ters of industrial development. E.P.A. help to 
universities and schools of management training can 
have immediate results inasmuch as it is directed at 
alleviating their present difficulties, but the ultimate 
aim is to encourage them to increase the scale of 
their activities and adapt them to the requirement 
of the future. 

This is not the place for a detailed review of all the 
Agency’s activities. The selection which is given 
below, taken from its current programme, gives some 
idea of the kind of work that is going on. 


Management Education 

Most European countries have recognised that it is 
necessary to pay far greater attention to management 
education at all levels so as to face up to the realities 
of the industrial challenge. They are short of teaching 
institutions, teachers and material for education in 
business management, and have therefore found it 
impossible to expand management education pro- 
grammes fast enough. It has been hard enough to 
provide the buildings: it is proving even harder to 
provide the teaching staff and expertise with sufficient 
speed. Even in the United Kingdom appointments 
to chairs of business management have been delayed 
for want of suitable applicants. 

The E.P.A. has been asked to help and is making 
arrangements for the regular exchange of pro- 
grammes, teaching material and case studies between 
European countries. There is a great shortage of 
European teaching material, and in the past there 
may have been too much reliance on literature from 
the United States. Details of curricula, teaching 
methods and material and the services of several 
experts will soon be made available by the Agency 
to teaching establishments, whether they are run by 
universities, professional associations or other 
qualified bodies; an operational unit has been 
established within the E.P.A.’s management division 
to deal solely with this matter. This important pro- 
gramme will be carried out by a B.I.M. specialist 
who will bring to the Agency his experience of 
British management training and who will in the 
course of his European activities, widen his own 
knowledge and experience. 

In the absence of adequate European facilities for 
post-graduate training, some European trainees are 
being sent to United States universities. They will 
become teachers in European management schools, 
and organise special courses to enable teachers in 








Europe to increase their mastery of business manage- 
ment subjects. At the present time 56 E.P.A.- 
sponsored future teachers are attending a number of 
United States universities, including Harvard, for a 
period of twelve months. 

The E.P.A. is also making a continuous study of the 
needs of universities and other training institutes, 
and approximately once a year related subjects are 
discussed at an international conference so as to 
ensure an effective exchange of views between 
countries. The first of these was at Henley-on- 
Thames in September, 1953. It is from the recom- 
mendations of this conference that several of the 
Agency’s business management activities have 
stemmed. 


Management Techniques 

Apart from this fundamental work designed to 
improve educational facilities, the E.P.A. is active in 
spreading knowledge of the most modern techniques 
of management in response to the expressed needs of 
O.E.E.C. Member countries by means of team visits, 
seminars and courses. When a number of countries 
have requested a specialist in a certain technique, 
a consultant, American or European, is appointed 
and a programme arranged to suit national require- 
ments and to stimulate the practical application of 
the technique in question. Follow-up activities 
are in the hand of individual countries and are under- 
taken by local specialists, though the E.P.A. assists 
wherever possible, particularly by training trainers 
and by providing lecture notes and other matter 
which may form the basis of pamphlets and brochures. 
Subjects dealt with include cost accounting, budgetary 
control, variety reduction and industrial safety. In 
the case of quality control, such action was followed 
by a decision to form independent S.Q.C. associations 
in Member countries, stimulated by a European 
international secretariat which the E.P.A. is prepared 
to assist for a limited period (this should be noted as 
an example of the absence of empire-building in 
E.P.A. activities). 

On the subject of variety reduction, the E.P.A. 
maintains a particularly close liaison with the British 
Standards Institution. At the request of that body, 
an E.P.A. consultant, Professor Martin, Professor of 
Management Engineering at the Rensselaer Poly- 
technic Institute, New York, whose presence in 
Europe was requested by several countries, will 
undertake seminars in several United Kingdom 
industrial centres during October and November this 
year. (Professor Martin is also contributing the 
paper “ Investing in Simplification and Standardisa- 
tion ” during the present Conference.) Scandinavian 
countries have been particularly interested in this 
important activity, and a regional organisation for 
variety reduction is emerging. A project is now being 
developed on “operational ratios’ intended to 
facilitate inter-firm comparison: important pre- 
liminary work was undertaken by the British Institute 
of Management, which in turn will be assisted by this 
project. 

Distribution 

Wholesaling and retailing already account for 

about one-eighth of the total labour force of O.E.E.C. 


359 








countries, and such services may well increase as 
industrial production grows. It is useless, and even 
dangerous, to concentrate on efficient large-scale 
production without paying similar attention to 
distribution. Production increases depend on markets, 
and more attention has to be given to what the cus- 
tomer wants, for failure to determine this fact 
precisely can be all the more disastrous when it 
results in a waste of production capacity involving 
expensive and highly-mechanised plant. To avoid 
this kind of risk we must get to know systematically 
the customer’s likes and dislikes. It is no accident 
that the United States, the country with the highest 
output per head, is also the one with the greatest 
expenditure per head on market research. 

The E.P.A. recognises that insufficient market 
research is done in Europe, and has so far contributed 
to a better understanding of the subject by making 
studies of market research in Europe and in the 
United States, and by sponsoring a sample survey 
of the food-buying habits of housewives in several 
European countries. 

As part of a plan to improve productivity in retail 
trading, the Agency has organised successful missions 
of American specialists who have visited most 
European countries, holding meetings and giving 
demonstrations of modern techniques of display, 
training of sales people, lighting, self-service, stock 
control, cost accounting, pre-packaging, etc. The 
Agency is also making more widely known a successful 
Danish innovation whereby voluntary groups of small 
retailers have simplified their arrangements with 
wholesalers and cut their costs to a level which it was 
thought could only be achieved by the larger retailers. 


Trade Union Information and Training 

The European Productivity Agency has benefited 
greatly from the support given to it by the free 
European trade union movements, from the advice 
given by the Joint Trade Union Advisory Committee 
to the O.E.E.C., and by the trade union representa- 
tives on the Advisory Board. E.P.A. activities are 
based on a belief in the fundamental importance of 
sound labour-management relations, sound demo- 
cratic trade unions, and trade union participation in 
productivity efforts as the best way to a higher 
standard of living. The trade unions have accepted 
the opportunity offered by the E.P.A., and have 
given most sincere and effective co-operation. 

The greater part of the work of the Agency is of 
direct trade union interest, but certain E.P.A. 
activities, developed specifically at the request of 
the trade union movement, are aimed to improve their 
information sources and their training in practical 
industrial matters. 

The Trade Union Information Service is built 
round the bi-monthly “‘ Trade Union Bulletin,” 
which deals with practical industrial matters, the 
monthly ‘“ Newsletter,” and the publication of case 
studies. 

The Agency’s training schemes are in direct 
support of union activities in Member countries, and 
prove particularly valuable where industry is not 
fully developed or where the trade unions are facing 
special problems. An intensive programme recently 
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carried out in Greece was very successful. The early 
example of the T.U.C. in training trade union mem- 
bers in production subjects has been energetically 
followed in several countries, where more ambitious 
schemes have been launched. 

A recent training project has taken the form of 
seminars on specific subjects; the first was on the 
oil industry. Automation—the subject of the second, 
held in London on the 14th-17th May with the active 
co-operation of the T.U.C., was introduced by techni- 
cal as well as trade union speakers, and attended by a 
representative of the United Automobile Workers’ 
union of America. This is a typical subject which 
must be discussed in detail by trade union circles if 
industrial progress is not to be prejudiced. A further 
seminar is being arranged on Works Councils. 

Information is transmitted not only by bulletins 
and conferences. A scheme for inter-country visits 
by trade union members to examine technical 
developments in the industry in which they are 
concerned, has been particularly successful. Over 200 
have now been undertaken, and valuable reports 
prepared as a result. Examples of United Kingdom 
teams are: one from the N.U.R. to study the French 
railway system, one from the A.E.U. to investigate 
motor-car production in Germany and France, and 
one from the National Union of Hosiery Workers to 
France and Italy. 

These activities are of great assistance to the overall 
work of the Agency by facilitating the direct participa- 
tion of the trade union movement in the joint endea- 
vour to step up the pace of European industrial 
development. 


Agriculture 


Some 30 per cent. of the population of the O.E.E.C. 
countries depend directly on agriculture and fishing 
for their livelihood and the work of a further 20 per 
cent. is indirectly concerned with agriculture and 
food products. At present the cost of food imports 
into Western Europe is between 25 and 30 per cent. of 
the value of the agricultural production in the area. 
Very important savings in manpower and in food 
imports, therefore, can be made by increases in 
productivity in this great industry. The E.P.A. 
reaches the millions of small individual farms 
indirectly by training key people in each country who 
in turn help agricultural advisers in their work. 
Its main aims are: to improve organisation and 
management of farm holdings; to apply modern 
techniques; and to improve marketing of agricultural 
products. Over 1,000 key people were trained last 
year in 21 courses. The Food and Agricultural 
Technical Information Service (F.A.T.I.S.) keeps 
farm advisers in touch with new developments by a 
bi-monthly review distributed in nearly 10,000 copies 
in English, French and German, and by many other 
publications. F.A.T.I.S. also exchanges technical 
literature between countries, and to this end it main- 
tains liaison centres not only in all O.E.E.C. countries 
but in the United States, Canada and Australia. 

A great effort is being made to control animal 
diseases. Controllable diseases account for an annual 
loss of some 1,800 million dollars worth of livestock in 




















SE he 


Europe, or nearly 10 per cent. by value of the total 
agricultural output. 

Under a Seed Multiplication project the Agency is 
endeavouring to multiply cheaply and quickly the 
best seed available for various crops. Two hundred 
hectares sown in the best climatic and soil conditions 
in Greece, Portugal, Italy, Turkey and southern 
France last autumn and this spring with stock seed 
from Sweden, Denmark, Germany, Holland and 
Britain should supply sufficient seed to sow 2,500 
hectares in northern Europe. Through this demon- 
stration, the Agency hopes to see such activities carried 
out eventually on normal commercial lines, and 
farmers enabled to get improved seed at greatly 
reduced prices. 

Another project of the Agency’s Agriculture 
Division is a survey which it is hoped will lead to a 
cost-saving re-organisation of European fruit and 
vegetable markets. Already, as part of the project, 
a teletype market information service is operating, 
daily linking six countries. Measures are being 
taken to set standards for produce and packing. 
Observations have been made of what actually 
happens in the European distribution processes and 
it is already certain that prices can be reduced by the 
adoption of less wasteful methods. A_ thorough 
exchange of views will take place in July, when a 
conference will determine a possible extension of the 
service, and assess results obtained so far. 

Another project now in progress is a standardised 
test—the first of its kind—for tractors under ordinary 
farm conditions. Manufacturers are giving it their 
fullest co-operation. In this way the E.P.A. is helping 
farmers to gain knowledge of the various tractors 
available on the market and best adapted to their 
particular needs. 


Applied Research 

Research is expensive and national resources are 
often inadequate. There is a wide range of research 
where competitive secrecy is not a restrictive factor 
and where international co-ordination of efforts can 
bring quicker and less expensive results. 

In one sector E.P.A.’s co-ordinating role may have 
far-reaching results affecting a basic industry, build- 
ing, its efficiency and its trade in components and 
fittings. E.P.A. has undertaken an eleven-country 
survey of work already done in modular co-ordina- 
tion, and is promoting the use of a European-wide 
application of a standard “module” or unit, for 
building components. Experts from eleven countries 
have started test buildings based on an agreed module. 
In the U.K. the British Standards Institution has 
given E.P.A. invaluable assistance in the promotion 
of this work. 

One problem currently being tackled by the E.P.A. 
is the fouling of ships’ hulls. The first steps have been 
taken for research to be carried out with an inter- 
national sharing of costs on this subject which has 
cost shipowners millions of pounds. It should be 
noted that the United Kingdom is a leading maritime 
country and a heavy contractor for shipping space 
and, in consequence, has probably more to gain froma 
successful outcome to this E.P.A. project than any 
other country. 


In the earlier days of the O.E.E.C. there was the 
well-known co-operative venture on the low-shaft 
blast furnace. 

Today another O.E.E.C.-sponsored activity is the 
international study of the industrial uses of nuclear 
energy. 

The E.P.A.-sponsored research into the desalting of 
brackish waters has already resulted in a British firm 
getting the contract to erect a desalting plant overseas. 

The function of the Agency is not to undertake 
research itself, but to provide opportunities for co- 
ordinating efforts and exchanging experience and 
ideas. It may be able to withdraw at the conclusion 
of the preliminary phase of investigation and, at 
any rate, it should retire from the field soon after the 
research is under way, or taken over by a_ body 
created for that purpose, such as in the case of 
photogrammetry which is now handled by the 
European Organisation for Photogrammetric Studies. 

The question of automation, now of vital interest 
to management and trade unions in many industries, 
has been approached in similar fashion. As a co- 
ordinated international survey would be of immense 
value to Europe, the E.P.A. has been instrumental 
in organising the preparation of a series of national 
surveys. The D.S.I.R. (as in many other E.P.A. 
projects) has been responsible for providing the 
United Kingdom report. These studies, in addition 
to others dealing with specific cases of industrial 
application, will form the basic documents for an 
International Automation Conference to be held in 
November. Although the _ problem originally 
emerged as an aspect of applied research, it will be 
discussed at the conference from a wider point of 
view, taking into account the economic and social, 
management and labour aspects apart from the 
technological factors. 

To apply the findings of research to industry 
successfully tends to be an even harder task than the 
actual research itself. To accomplish this more 
quickly, particularly in small and medium sized 
firms, the E.P.A. has therefore sponsored the organisa- 
tion of seminars on applied research. These national 
seminars have been supported by two international 
congresses on the same subject. 

The E.P.A. has proposed an important sociological 
study on the reactions of employees in the steel 
industry to technological changes; and an inter- 
national conference in Rome provided an opportunity 
for Management, Trade Unions and sociologists to 
exchange ideas and compare experiences. 


Productivity Measurement 


Many recent developments in the technical control 
of industry, whether in the United States or in Europe 
have stemmed from the increasing desire and ability 
of those concerned to think quantitatively. On the 
one hand there are financial controls provided by 
cost accounting and budgetary control, on the other 
hand there is the physical control provided by work 
study and productivity measurement; their uses are 
complementary. 

In the efficient control of industry the measurement 
of productivity increase is important primarily for 
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the factual information it provides. It has also been 
found, however, that the actual measuring of product- 
ivity tends to raise efficiency by providing a direct 
stimulus to productivity-consciousness. 

The E.P.A.’s Productivity Measurement Advisory 
Service, staffed by experts, is available through 
national productivity organisations to industrial 
organisations, and is designed to facilitate the measure- 
ment of productivity on a practical basis in industry. 
It maintains a close liaison with the U.S. Bureau of 
Labour Statistics. The B.L.S. has conducted 48 
detailed studies of performance in particular American 
industries. These studies provide a valuable basis for 
comparison with the performance of European 
factories. The reports are distributed to Member 
countries by the E.P.A. which also provides advice 
on the most effective use of the reports. The United 
Kingdom agent in this work is the B.I.M. 

The need for more printed matter on this subject 
led the E.P.A. to produce its “‘ Productivity Measure- 
ment Review” a 4,000 copy quarterly issued in 
French and English. Other publications include a 
manual setting out information on systems of product- 
ivity measurement in various countries, and a forth- 
coming pamphlet will take the form of a simplified 
introduction to the subject for managers and others 
in industry. 

In addition to information and advisory work, the 
E.P.A. also promotes the advancement of knowledge 
on productivity measurement by arranging visits 
between experts in different countries and, in associa- 
tion with the O.E.E.C. by instituting specific studies 
in selected industries. 


Information Services 


There is in Europe today a vast pool of technical 
information which so far has only been partially 
exploited. It is the role of the E.P.A. to ensure that 
this information is fully and effectively employed. 
In some cases the information does not cross national 
frontiers because of language difficulties, in others, 
it is not even conveyed from one industry to another. 

To tackle this problem the E.P.A. started the 
publication of monthly European Technical Digests. 
These are compiled from material received from 
eleven countries where a total of over 1,000 periodicals 
are read every month. A monthly selection of about 
100. digests is then produced in English and French 
and is reprinted in the vernacular by Italy, Norway, 
Austria and Germany. This forms the cornerstone of 
the Technical Information programme specially 
designed to help small and medium-sized firms. 

The E.P.A. also distributes information and facili- 
tates European exchanges of experience on matters of 
more general interest to industry and commerce by 
means of its monthly “ Bulletin” and a variety of 
publications on specific subjects. 

In any information work there is a fundamental 
problem of communications. To this end the E.P.A. 
has made considerable efforts to stimulate the use of 
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visual aids in education and training. Teams of 
specialists have organised courses and given demon- 
Strations in Austria, Belgium, France, Germany, 
Holland, Greece, Italy, Norway, Sweden and the 
United Kingdom. 

A European film library has been set up and now 
includes nearly one thousand film titles. It is the 
only one of its kind in Europe and loans some 100 
films every month so that countries may screen them 
before purchasing. 


As there are many gaps in national film libraries 
relating to industrial and technical subjects, the 
E.P.A. started a European programme of co-produce- 
tion of films whereby the Agency pays 49 per cent. 
of the cost of production and the initiating country 
51 per cent. In the United Kingdom a series of 
seven work study films (four of which have been 
completed) have thus been produced by the B.P.C. 
and will be distributed throughout O.E.E.C. 
countries, some of whom will make their own lan- 
guage versions. 


Conclusion 


The staff of the E.P.A. are inspired by the fact that 
industry and agriculture in O.E.E.C. Member 
countries recognise the value of the assistance they 
have received from the Agency during the brief 
three years of its existence. Co-operation is not easy 
to “sell” as a theory; it has to face the test of 
practical results. Its benefits cannot be shared out in 
exactly equal proportions—firm by firm—industry 
by industry—or country by country. Yet, as in so 
many activities, benefits have a direct relation to 
contributions. 

The challenge to Europe in the post-war period 
is such that the O.E.E.C. countries are in their own 
interests led to participate in joint endeavours toward 
industrial development. 

The Chancellor of the Exchequer, Mr. Harold 
Macmillan, who is the present Chairman of the 
O.E.E.C. Council—the first was the late Mr. Ernest 
Bevin—said in February, 1956: 


** If the 17 nations of Europe had not co-operated, 
and if the Organisation had not been created and 
done all this work, I dare not think what would 
have been the situation of Europe today.” 


We believe that the examples of the E.P.A.’s 
activities which have been given in this paper provide 
sufficient evidence that it is to the advantage of 
British industry to participate fully in the work of the 
Agency on grounds of immediate self-interest. There 
may be some who will still find it difficult to accept 
the evidence. To them we commend the broader 
argument stated earlier in this paper—that on both 
political and economic grounds the true interest of all 
European countries lies in seeing Western Europe 
not poor and divided, but united and prosperous, 
a source of competition perhaps, but also an expand- 
ing market close at hand where goodwill is to be 
found. 
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“ C’est Pignorance qui sépare les hommes 
33 


et la science qui les rapproche ” — 
LOUIS PASTEUR. 


INTRODUCTION 

This Paper is not an attempt to show how a 
financial statement of “profit and loss” can be 
deduced for a research department, nor is it a 
statistical treatise on manpower distribution. Rather, 
it is an attempt to show that, with understanding and 
clear-sighted application, it is possible for Industrial 
Research to make a significant contribution to in- 
creasing the standard of living in the United 
Kingdom by improving industrial efficiency and the 
end products of that efficiency. 

The application of scientific principles and tech- 
niques to industry has been comparatively recent and 
its significance has been markedly apparent only 
during the last few decades. Prior to this century 
the use of the scientifically creative approach in the 
industrial field was of relatively minor import. This 
is not derogatory to the work of the brilliant 
individuals of the last few centuries but a study of 
that period soon reveals the basic methods to be 
“trial and error” 1 and “haphazard selection”. It 


can be seen that when a given invention reached a 
practical form it tended to remain in that form 
rather than to progress. This is due to the failure to 
distinguish between the achievement of a marketable 
economic entity and continual scientific thought 
promoting further commercial opportunity. An out- 
standing example is found in the evolution of 
artillery2. Fig 1(a) is an illustration of a feldschlange 
(field gun) used in the battle of Granson, 1476 ; note 
the easily moved carriage, towing hook, elevating 
gear and weight distribution. Such weapons did not 
change in 300 years, apart from the use of cast iron 
for shot and as a gun material. Indeed guns used 
by the Turks at the seige of Constantinople in 1453 
were still in use in 1807 and were employed effectively 
against the British at the Dardanelles. 

Practical considerations necessitate that the dis- 
cussion in this Paper should be limited as given 
below :- 

1. Industrial research has been defined by Hertz 
in his brilliant doctoral dissertation 3 thus, “ the 
industrial research process represents an 
amalgamation of scientific creative techniques 
with economic motivations”. That is, the 
research is defined by having a specific mandate 
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Fig. 1. Guns of the 15th century. (a) Top Feldschlange, 

an early field gun — 1476 ; (b) Lower Peterara, an early 

breech-loader — 1461 - 1463. (Note the similarity to 
weapons of the last century.) 


and not an academic project with the object 
of hope rather than profit. 

2. Industrial research includes all phases of the 
process through to the final development and 
teething stages of a practical entity, be it a 
process, a plant, a set of detailed working 
drawings or a new chemical. 

3. The Paper is mainly concerned with work in the 
engineering field but it is hoped that there are 
analogies in other spheres of activities. 


THE NATIONAL SCENE 

General 

Many extremely valuable national and international 
reports (of which references 4 to 11 are but a selection) 
have been published on the organisation of research 
and its significance in recent years, describing the 
overall scene, There are many publications describing 
the British industrial research activities in particular 
and perhaps, above all, the reports 12 of the various 
conferences of Industrial Research Directors and 
Managers organised and published by the F.B.I. are 
worth study. The extent of Government industrial 
research can be ascertained by studying the various 
publications of Her Majesty’s Stationery Office 13-16, 
However, in spite of the efforts of D.S.I.R. through 
T.I.D.U. 17 and C.O.1. 18 including a very useful 
series of articles in “ Target’ 19 it would appear that 
there is some lack of appreciation of the value, both 
tangible and intangible, of industrial research in 
management and political circles, using political in 
the classic sense of “the State or its Government ”. 
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Research is not necessarily an expensive luxury to be 
indulged in during times of plenty ; it is more vital 
in times of “Credit Squeeze” and competitive markets 
to ensure that new ideas, improved techniques, better 
and new products are evolved. The tragic thing is 
that, so often, it is not appreciated what benefits can 
be obtained by a correct understanding and use of 
available resources of men and creative thought. 


Expenditure 
National 

Because of the joint difficulties of definition and 
security it is almost impossible to arrive at accurate 
estimates of the total national expenditure on 
industrial research and development. It was officially 
estimated in the House of Commons that in 1951 
the total expenditure on industrial research and 
development was £268,000,000, of which probably 
£70,000,000 was on civilian research. ‘Today that 
figure may be taken as over £300,000,000, and this 
would include research activity from the development 
of standards of linear dimensions at the National 
Physical Laboratory to mechanical handling methods 
in Atomic Energy Power Stations, from the develop- 
ment of a new domestic appliance to production 
techniques in the manipulation of titanium alloys. 
The national expenditure of the Department of 
Scientific and Industrial Research is currently running 
at about £7,000,000, and includes grants to Research 
Associations 20, Universities, to students and the 
organisation of the fourteen main D.S.I.R. Research 
Laboratories 21. 

Relative to population, the expenditure is not 
out of proportion to that of other countries 
but it might well be conjectured that above 
a certain level of national population and economy, 
the ratio of expenditure per head of the population 
is not too expressive a guide since fundamentally a 
nation of fifty million or of a hundred million 
population would require the same research facilities 
and the volume of production was such that it was 
a matter of expanding laterally rather than vertically. 

It was estimated by the Harvard Business School 22 
that during the equivalent period mentioned above 
industry in the United States spent $2,500,000,000 on 
research and today this figure is _ probably 
approaching, if not exceeding, $3,500,000,000. In 
Western Germany5 at the present time, industry alone 
is spending a sum of the order of DM.600,000,000 
per annum in its own research laboratories and 
the amount of money contributed by the Government 
to the support of scientific research in academic and 
independent research organisations and establishments 
exceeded a similar figure in 1954. 

One might well consider these figures against the 
British estimates of personal expenditure on consumer 
goods and services in 1954 of £11,854,000,000 and the 
national expenditure of £4,304,725,810 for the 
financial year ended March 3lst, 1955. In the 
equivalant period the total expenditure of the United 
States Government was $67,772,000,000. 

Volume I of the O.E.E.C. publication on the 
Organisation of Applied Research in Europe and the 
United States and Canada # states (page 21), with 








TABLE 1 
Research expenditure ratios by different nations. 








National Civilian Research Expenditure 
(excluding defence and atomic energy 
research). 
Expressed as a percentage of :— 
Country 
(i) Gross National (ii) National Budget 
Products. (excluding invest- 
ments). 
U.S.A. 0.5 a 
U.K. 0.5 0.8 
Italy. 0.08 0.25 
Netherlands 0.42 0.52 
Sweden 0.21 0.24 

















Extracted from O.E.E.C. report on the Organisation of Applied 
Research in Europe, the United States and Canada. * 


regard to national research budgets, “in the countries 
visited there was a surprising lack of comparable data 
on the total investment in research and development. 
Reliable data do not appear to exist on the basis 
of either firms, industry or countries.” _In order to try 
to give a lead they took the national civilian research 
budget data provided (i.e. excluding defence and 
atomic energy research) and expressed them as a 
percentage of the respective gross national products as 
published by O.E.E.C. and as a percentage of the 
total national budget. These pertinent results are 
given in Table 1. On the figures the United Kingdom 
appears in a reasonable light compared with some 
of its industrial rivals but O.E.E.C. state that it should 
be clearly understood that there is no guarantee that 
these ratios are exactly comparable nor can data 
be expected to do more than indicate the then 
current (April, 1954) expenditure. It is difficult to 
grasp the significance of any national estimates or to 
realise what they mean in terms of different types of 
research from fundamental activities to development 
of simple appliances or from material development 
to expense on the dissemination of information. 
However, as far as the United Kingdom is concerned 
the presentation given diagrammatically in Fig. 2 is 
useful. It is taken from a stimulating survey published 
by the “‘ Economist ” 23, 

The author would plead that the time has come 
for an independent body to make a balanced appraisal 
in this and other countries. 


Industrial Expenditure 

It is not easy to estimate national expenditure nor 
is it straightforward to estimate the expenditure of 
individual industries. However, in this country valu- 
able work has been done by the F.B.I. who have 
published two surveys 10& 11 concerned with the 
financial years 1945 - 1946 and 1950-1951. A study 
of these reports gives at least an indication of the 
trend in British industrial research. Because of 
inflationary tendencies it is difficult to compare years. 
It is interesting to note that for 254 firms considered 
there was an increase of 52°/% in the number of 


qualified staff employed in research and development 
in the five-year period quoted. Similarly, in 1950-1951 
there were 41 research associations 20 (46 in 1956) 
whose expenditure amounted to approximately 
£3,400,000 of which £2,150,000 was contributed by 
industry. In 1945 - 1946 there were only 23 research 
associations and their expenditure was about 
£1,000,000 of which £570,000 was received from 
industry. Research associations will be considered 
later but their expansion in numbers and size is a very 
worthwhile contribution to the improvement of 
national prosperity. 

The 1950-1951 F.B.I. survey 2! concerned 301 
firms whose total expenditure on research and 
development was £23,779,000. A commonly accepted 
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Fig. 2. Block diagram of British Research and Development 
expenditure in 1951. Note— The figures are based 
partly on guess-work and some specific government data. 
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TABLE II 
Some expenditure on industrial research in Great Britain, 1951/2. 























R. & D. R. & D. R. & D. 
Industrial No. of R.&D. Turn-over Expenditure Total Total Expenditure Expenditure 
Group firms in Expenditure £1,000. as %turn- R.&.D. qualified per unit per unit of 
group £1,000 over staff staff of staff qualified 
staff 
£ £ 

1. Chemicals 64 8 ,903 376 ,678 2.4 10 ,705 3 168 830 2 ,810 
2. Materials 

(a) Textiles 18 372 72 ,993 0.5 417 88 892 4 ,227 

(b) Paints 10 44] 38 ,153 1.2 574 160 768 2tat 

(c) Glass 6 215 17 ,226 1.2 138 46 1 ,558 4 ,674 

(d) Other Materials 22 349 66 ,076 0.5 375 123 931 2 ,837 
3. Metals 

(a) Ferrous 11 513 122 ,239 0.4 684 205 750 2 ,502 

(b) Non-Ferrous 13 1,193 109 ,618 1.1 1 ,200 346 994 3,447 
4. Food drink & tobacco 13 283 79 ,223 0.4 356 112 795 2 ,527 
5. Electrical engineering 

(a) Heavy 12 2 ,821 114 ,654 y B. 4 ,302 1 364 656 2 ,068 

(b) Light 13 2 ,095 39 ,504 5.3 3 ,409 540 615 3 ,880 
6. Mechanical engineering 

(a) Heavy 31 1 357 197 ,439 0.7 1 ,530 475 887 2,857 

(b) Light 49 Pe, 153 ,426 1.1 2 ,454 629 715 2 ,790 
7. Scientific Instruments 16 534 10 ,550 . 758 234 704 2 ,282 

Total 278 20 ,831 1 397 ,779 — 26 ,902 7 ,490 — — 








Extracted from F.B.I.’s survey'' of expenditure on industrial research and development in 1950-51 


TABLE Ill. 
Some expenditure on industrial research in the United States, 1951/52. 











1952 Median Figures for 191 Leading Companies. 






































% of 4,800 ————— 
Items Respondents » 3 y 4 Dollars yA 
Supporting Research Increase in Spent per Professional 
Research to Sales spending Research to all Research 
over 1951 Worker Workers. 
ALL FIRMS. 44 ea 13 8 ,400 46 
INDUSTRY. 
Food and Kindred Products 31 0.3 8 8 ,300 46 
Textile and Apparel 34 0.7 7 8 ,200 39 
Furniture 27 0.5 9 6 ,500 19 
Paper , Lumber & Wood Products 28 0.7 15 7 ,100 49 
Industrial Chemicals 74 2.9 15 9 400 45 
Drugs 59 4.9 12 9 ,600 46 
Paints 72 BS, 8 6 ,800 52 
Miscellaneous Chemicals 69 2.4 9 7 ,700 39 
Petroleum & Coal Products 40 0.7 14 9 ,000 43 
Rubber 53 0.9 21 8 ,500 66 
Stone , Clay and Glass 42 a 14 7 ,700 37 
Primary Metal 43 0.9 11 8 ,500 40 
Fabricated Metal 40 0.7 10 9 ,600 53 
Machinery except Electrical 61 1.4 12 7 ,300 39 
Electrical Machinery 71 Pe 17 8 ,200 44 
Transportation Equipment 51 1.4 9 9 ,700 36 
Laboratory Instruments 87 3.0 40 7 ,300 37 
Mechanical Instruments 69 2.0 11 8 ,900 52 
Other Professional , Scientific and 
Controlling Instruments 79 2.0 14 10 ,000 50 
SIZE 
Less than 500 Employees 32 3.4 10 8 ,200 59 
500 — 2 ,000 Employees 80 2.0 16 8 ,100 49 
2 ,000 — 5 ,000 Employees 94 1.4 12 8 ,000 45 
5 ,000 — 7 ,000 Employees 96 LZ 12 8 ,200 50 
7 000 — 10 ,000 Employees 97 3 13 8 ,500 46 
10 ,000 Employees or more 99 0.8 14 8 ,700 41 
* Estimated. 








Extracted from the Harvard Business School's report*? on Spending for Industrial Research 1951-1952. 
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form of criterion is to express research expenditure 
as a percentage of total turnover. Very enlightening 
figures are given in Table II which is taken from that 
survey. A similar survey covering the year 1951 - 1952 
has been carried out in America 22, This goes into 
great detail and Table III is extracted from that 
report. 

In making surveys of this type it is difficult to 
differentiate between expenditure by the company 
on its own products and expenditure on products 
which it may well manufacture for the Government 
and where part of its research budget is derived from 
Government sources. Interesting data on _ this 
particular problem is given in the United States 
Department of Labor’s study 24 of manpower and 
costs during 1951 - 1952. 

However inaccurate the data, a general pattern 
rises according to each industry and it is right to 
expect that some industries will spend far more on a 
percentage basis than others. Table II, for the seven 
industrial groups shows that the percentage of turn- 
over spent on research and development ranges from 
0.4 to 5.3. A low figure would be expected in those 
industries such as textiles where the cost of raw 
materials represents a very large proportion of the 
cost of the finished product — though even this trade 
has sponsored the famous “Shirley Institute”. In 
the scientific instrument field, the cost of material is 
relatively small and almost by definition the industry 
must spend money on research since the products 
of research are broadly its direct selling product. 


Relationship between Government and Industrial 
Research 

The Government is by far the greatest single body 
spending money on research in the United Kingdom. 
In spite of its expenditure on research associations 
and national laboratories, the bulk of money is 
directed at defence projects and public services such 
as power. There is an increasing tendency for research 
and development work of this nature to be carried 
out by industrial concerns under Government con- 
tract. An interesting account 25 of the evolution of 
part of the present system has been published 
recently and a useful critique of the organisation of 
defence research has been made by Pincher 26. This 
applies particularly to the contracts placed by the 
Ministry of Supply. As stated previously, it is not 
easy to differentiate between work done under 
Government contract and work directly applicable 
to the industry’s own needs. For example, when one 
tries to analyse the research and development 
expenditure by, say, an electrical company developing 
radar equipment it is difficult to distinguish :- 

(i) development of radar equipment for civilian 
navigational purposes ; 

(ii) development of radar equipment as a “ private 
venture ” for possible interest by a Government 
department ; 

(iii) development of radar equipment to a specific 
specification by a Government department. 

The developments that take place in item (i) might 

well lead to certain staff in the research and develop- 
ment department associated with that project carrying 


out design work and/or experiments to provide 
sufficient information to interest a Government 
department in a particular aspect of that work, Dis- 
cussions with the appropriate Ministry officials might 
reveal an interest and the work would progress until 
eventually between the firm and the Ministry officials 
a specification would be drawn up which would lead 
to item (iii), that is, the direct contract. Without 
going into subtleties, there are various phases between 
the three major divisions categorised above and it 
might well be that some of the development work 
carried out by a Government establishment interested 
in the same project could in return benefit industry. 
It is a good trend for research and development 
projects of national import to be contracted to industry 
provided they are sympathetically watched by the 
Government departments concerned. Any develop- 
ment which will be manufactured on a reasonable 
scale should, at all its stages, be considered in the light 
of that production, though is often difficult to visualise 
the final production difficulties that might occur or to 
realise the final concept of a project at the embryo 
stages, Nevertheless, it is better that the project 
should be carried out in some form of industrial 
atmosphere and industrial incentive rather than by 
establishments concerned with application only. A 
dogma must not be established: for example, the 
Fighting Vehicles Research and Development 
Establishment in its design and extensive testing work 
can and does prove a valuable stimulus to industry 
in the development of heavy cross-country vehicles. 
At the same time F.V.R.D.E. would acknowledge 
their debt to the development work carried out by 
industry and both sides tend to “ cross-pollinate ” the 
other. 

One aspect of development contracts both in 
industrial and national interests is the initial produc- 
tion order where, taking the example of a military 
vehicle, after the initial prototypes have been tested, 
a small number might be manufactured for service 
trials in different terrains and operational conditions. 
This initial production stage is considered as part of 
the overall development project, i.e. the development 
of production “know-how ” — even though it may 
be the basis of a different contract. There are many 
lessons to be learnt at this stage and in spite of all 
the detailed co-operation that may take place with 
production departments in the development period, 
there will still be a number of production difficulties 
encountered due fundamentally to the difference in 
technique employed in producing prototypes and 
producing production quantities. The initial pro- 
duction quantities must be manufactured with the 
mass production outlook in sight and the design and 
development team concerned should be prepared to 
accept readily criticisms of their work and be willing 
to co-operate in modifying the design if necessary to 
suit production requirements. Similarly, the produc- 
tion divisions must be prepared to accept some design 
dictates. As an aside, when concerned with problems 
of gas turbine blade machining, the author has some- 
times felt that if some of the design team had to 
machine the blades from the solid with their own 
hands they might not be so anxious to utilise compli- 
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cated mathematical forms embracing, in one plane, 


many varying radii with 
complicated pattern in space! 


centres forming a 


Not all Government contracts necessitate the use of 
large teams: many are relatively small involving the 
work of only one or two people. They might be for 
the development of a particular type of instrument or 
equipment for special purposes, where it would be 
better to place a contract with an industrial research 
department, which has had experience of that type of 
work, associated with a company that could undertake 
its manufacture. There are some commercial 
objections to this ; the demand for the final product 
developed might be so small that it would not be 
a commercial proposition to market. Nevertheless, 
such contracts can provide considerable assistance to 
industry in balancing the load on research and 
development facilities. For example, a physics section 
may have certain specialised expensive equipment and 
a person skilled in its use and application because of 
isolated problems which occur at infrequent intervals 
but, which when they do occur, must be solved for the 
sake of the company’s economy. It is not always 
possible to utilise special purpose equipment or 
personnel on a full-time basis and the acceptance of 
occasional contracts balances the load. The problem 
can be taken further with one industrial research 
department placing contracts on another and there is 
undoubtedly a case for the establishment of some 
Independent Liaison and Co-ordination Centre which 
could index any spare capacity by research establish- 
ments and generally balance the load of the nation. 
Perhaps this Paper might prompt D.S.I.R. to have 
a look into the matter. 


Human relations between Government departments 
dealing with this type of work and the industrial 
concerns undertaking it are sometimes delicate. 
Industrial research organisations tend to feel hampered 
by the administrative routines of Government depart- 
ments who, in their turn, become exasperated with 
the wide diversities of outlook in firms of a common 
industry, some of whom may wish to go much deeper 
into a given problem than necessitated by immediate 
Government requirements and others over-anxious to 
consider the commercial implications and produc- 
tionise with insufficient time for detailed prototype 
test. In the national interest both sections need to 
work together more closely and understand each 
others problems. Recently a research team from the 
author’s department was discussing administrative 
details with a Government department on a “ design 
parentage”. On first sight it appeared that the 
routine administrative procedures were very compli- 
cated. Numerous departments and firms had to have 
various copies of drawings, the design amendment and 
modification procedures were complex and so it 
appeared were drawing requisition procedures. 
However, an effort was made to make things run 
smoothly and consequently a small team went into the 
matter in detail with the designers, administrators and 
project engineers. One point was very significant. 
The particular department was dealing with 182 
different industrial concerns undertaking design work 
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for them in one form or another — 182 different 
drawing offices, 182 different financial systems, 182 
different internal works standards, 182 different pro- 
duction procedures: yet on detailed examination the 
Government department procedure works smoothly 
with all of them and managed reasonably to make a 
co-ordinated working whole. In those circumstances 
the “reams of red tape” began to fit into a correct 
perspective, There are faults, nevertheless. One does 
see Government specifications for development work 
to be undertaken which are produced poorly: 
occasionally there is far too little technical informa- 
tion, not so much in the actual numerical specification 
of the requirement but in the general technical 
background which would enable the _ industrial 
research man to appreciate the significance of the 
requirement ; alternatively the specification is so 
detailed that it is almost impossible for the industrial 
research workers to use any initiative. Industry 
cannot appreciate always the time scale of Govern- 
ment requirements. The technical men concerned 
may be extremely anxious for industry to go ahead 
as soon as possible with any project, yet it may take 
two or three months for “ the official mills to grind 
out” the paper work, without which industry cannot 
get any reimbursement. Exasperated Government 
project engineers may bewail the unwillingness of 
industry to go ahead and industry in return may 
point out the fact that much of its work is subjected 
to a cost investigation. 


Tendering for development contracts presents 
difficulties. ‘The common procedure is that at the 
time of tendering the department may ask for an 
estimate to be made of the eventual production costs 
of the equipment to be developed. Industry’s attitude 
might well be that it has enough difficulty in esti- 
mating the development costs of something which is 
not yet even in an embryonic stage, let alone guess 
how much it will cost in production. The Government 
department, on the other hand, might feel rightly that 
a given firm is stating how economically it can 
produce the final product which is to be developed 
and that if they have sufficient expertise to undertake 
the estimation of the development contract, then they 
should have sufficient expertise in their other depart- 
ments to estimate approximately the final production 
cost. 


These problems of administration, human relations 
and different philosophies need some resolving. At the 
present time one has only to look at the advertise- 
ments in such publications as “The Times” and 
“Nature” almost begging for skilled technologists, 
designers, and scientists to enter industry to work on 
guided missiles, atomic energy projects, aircraft, servo- 
mechanisms, etc., to realize how much of the nation’s 
research is being undertaken by industry. It is of the 
highest importance to the future economy of the 
country that the different industrial organisations 
should have a better appreciation of the work and 
aims of those working direct for the nation and that 
they in their turn might strive better to assist the 
needs of those working for them by simplifying and 
explaining their administrative techniques. 











Government Research Establishments 

There are 46 Research Associations and Councils 20 
sponsored jointly by the Government through D.S.1.R. 
and the appropriate industries. These range from 
such long-established bodies as the British Cast Iron 
Research Association to relative new-comers, like the 
Heating and Ventilating Research Council. In the 
engineering field a new-comer which has had a 
remarkably rapid expansion is the Production 
Engineering Research Association whose original 
nucleus was formed by the Research Department of 
the Institution of Production Engineers. It is per- 
plexing to identify the contribution made by these 
bodies to the national economy. A simple way is to 
study a selected list 27 of publications published 
recently. The rate of expansion of these activities, in 
line with comments made elsewhere in this Paper, has 
been rapid over the past decade, but there are useful 
publications 28 - 30 surveying the overall scene. 

From 1919 to 1953 the number of associations 
increased from 19 to 41, with an annual revenue 
increasing from £200,000 to £3,700,000. In addition 
much intangible support is given to the research 
associations by industry and the Government, in the 
form of detailed co-operation in investigations. For 
example, a member of the author’s Research Depart- 
ment was lent to the Production Engineering Research 
Association for about six months, in 1955, to 
participate in a survey of de-burring practice in the 
United Kingdom. The whole programme, which is 
taking several years, involves not only a study of 
published literature and practical experimentation in 
the laboratory, but also detailed surveys of practice 
of individual manufacturers in the United Kingdom. 
One of the best ways by which a research association 
can help the national interest is by co-ordinating the 
knowledge of individual practitioners into a balanced 
entity and then ensuring that each individual concern 
has the benefit of the activities of the industry as 
a whole. 

Considering the small firm, which on so many 
occasions has been stated to form the backbone of 
British industry and which can afford but few research 
facilities of its own, then the research associations, 
with the exception of Sponsored Research bodies and 
the educational field, are the only practical potential 
sources of assistance. This is pointed out by King 31, 
Kington 32 & 33 and Benton 34. Kington’s work is 
particularly valuable since, as Research Superintendent 
of the Cutlery Research Council and the File 
Research Council, both in Sheffield, he is in the 
unique position to study research activities in very 
large numbers of firms whose number of employees is 
so small that individually they are insignificant, but 
collectively present a serious contribution to the 
national economy. Of particular interest to the small 
firm is the Satellite system described by Kington *, 
whereby a group of firms willing to provide 
collectively a minimum block annual contribution of 
£3,000 may associate with an orthodox research 
association to have studies made of their particular 
problems, provided they are not too remote from the 
main research association’s interest. A corresponding 
grant would be made by D.S.I.R., but as far as the 


particular project is concerned it is autonomous and 
controlled solely by the interested parties. In spite 
of the criticism that may be levelled at Government 
departments, as far as the research associations are 
concerned it is happily true that, though the D.S.LR. 
representatives watch the expenditure of Government 
money and are of great value in performing an 
intelligent technical function, they do not interfere 
with administration, either in staff or research 
methods. 

In addition to the research associations and councils 
the Government, through D.S.I.R., maintain 14 main 
laboratories 2! specifically concerned with work of a 
scientific and industrial nature and including the 
National Physical Laboratory. This year the N.P.L. 
has extended their industrial and scientific liaison 
service by appointing two officers whose duties are to 
interest industry in the results of research and new 
techniques arising from work at N.P.L. They may be 
confident that industry would wish them success. This 
is an addition to the valuable work carried out by the 
Statistical Advisory Service, under the leadership of 
Mr. E. D. van Rest. From the industrialists’ view- 
point, in addition to the obvious research establish- 
ments, there are a number of establishments employing 
many thousands of scientists and engineers directly 
on Government work. These would include such 
well-known establishments as the Royal Aircraft 
Establishment at Farnborough, the Telecommunica- 
tion Research Establishment at Malvern, the 
Fighting Vehicles Research and Development 
Establishment at Chobham, the Admiralty Signal and 
Radar Establishment at Portsmouth, and _ the 
Admiralty Research Laboratory at Teddington. 
Additionally there are such bodies as the Atomic 
Weapons Research Establishments, which have been 
passed from the Ministry of Supply to the Atomic 
Energy Authority at Aldermaston. The prime function 
of these and other establishments is not to assist 
industry by direct contact, but in practice they do 
co-operate, not only through the contracts mentioned 
previously but on any problem of common interest. 


APPRAISAL OF INVENTIONS 

General 

It would appear axiomatic that as the number of 
sciences and technologies increases, so new develop- 
ments arise as the work of a team, or even a number 
of teams, rather than as the “brain child” of an 
individual. Though there is scope for the highly 
trained man to make a new stride in his own sphere, 
progress is fostered and fertilized by colleagues. 
Certainly most developments are far too complex in 
their creation and application to be taken ab initio to 
production by the individual —even he who might 
head the development team, However, there still 
exists the independent enthusiast and the small 
company with advanced ideas who believe that they 
have solved the problem confounding the orthodox 
structure. The author has little experience of ideas 
submitted for military purposes, but he has some 
knowledge of those put to industry. These might 
vary* from simple “gimmicks” such as a combination 





* The examples chosen are genuine — their origin is cloaked 
in mystery ! 
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tool, to a new process for the extraction of sulphur ; 
a hot air bed warmer, to a perpetual motion machine; 
an automatic moulding machine to a gearless variable 
speed drive ; a clothes washing machine that peels 
potatoes, to the invention— from six independent 
sources in a little over three years—of the car 
bumper so arranged that, when it strikes the 
pedestrian, it applies the brakes, catches him in a 
container and_ generally mangles him in an 
unconventional manner. The policy to encourage the 
individual to approach an industrial concern is 
controversial. The author’s experience is that 90°/, of 
inventions submitted can be dismissed in 
correspondence, for various reasons — commercial, 
technical or physical—without conducting interviews, 
however tempted one may be to meet the inventor of 
perpetual motion. 

Of the rest one cannot dismiss all without the 
lurking fear that something valuable to the company 
and the nation might have been discarded ; certainly 
in the national interest any new approach to an old 
problem or new ideas should be examined. One new 
conception per year might well compensate for the 
time and money spent in examining a hundred others 
that were useless : one per cent. would appear to be a 
good figure according to recent discussions 35. There 
are, however, certain standards against which any 
industrial concern must judge a new idea. 


Technique of Appraisal 
Rules 

The following have been found to be the main 
questions against which most inventions submitted to 
industrial concerns can be judged. 

1. What is the patent position ? 

2. Is it an affront to any known _ physical 
principle ? 

3. Would it have a reasonable chance of fulfilling 
its technical function in a form no more 
complex than justified by the result ? 

4. Is there a market and can it be manufactured 
in a quantity to suit the market, at a price that 
justifies the “service” given ? 

5. Could the company develop and finalise ? 

6. Could the company manufacture ? 

7. Has the company a suitable selling organisation ? 

The relative merit of the questions and the order in 

which they are applied depends on the nature of 
submission, but they are worth detailed study. 


Application of Rules 
1. Patent position. 

A sound policy is never to discuss an idea or handle 
any document until the patent position is cleared. 
Surprisingly few inventors have any real knowledge of 
patent procedure. The author has been offered 
“world patents” on the basis of two provisionals. 
(There is, of course, no such thing as a “ world 
patent ’”’ — inventions must be patented separately 
in each country, except where there are reciprocal 
agreements.) Similarly, he has been asked to pay 
£50,000 for three patents, one of which, on examina- 
tion, was a provisional, one of which had been allowed 
to expire, and the last bore little relationship to the 
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project. The existence of a provisional gives the 
appraisor at least some safeguard against being 
accused of pirating, and it also safeguards the 
inventor. 

Certainly from the commercial viewpoint one would 
prefer to take over an invention that was covered. 
The difficulty is that it is very easy to obtain, a 
provisional, not very much more difficult to obtain a 
patent, but extremely difficult to obtain a valid patent 
and, according to Blanco-White 37 most United 
Kingdom patents are probably invalid! It is high 
time that it was made clearer to potential patentees 
that the issue of a provisional patent by no means 
infers that the subject is valid grounds for a patent 
and the Patent Office might well issue a simplified 
version of Blanco-White’s clear dissertation 36 on the 
subject. 


2. Physical principles. 

Inventions are submitted occasionally which are an 
affront to known principles such as perpetual motion 
achieved mechanically. Admittedly the realms of 
nuclear physics today are changing the fundamental 
concepts of many established principles but for normal 
industrial purposes the laws of Kelvin and Newton 
have not yet been repealed. 


3. Technical function compared with complexity. 

At an early stage a clear concept of the final form 
of the invention must be reached and considered in 
the light of the results achieved. Often a fairly 
simple mathematical analysis can show the 
commercial absurdity, even though technically a 
device will operate. An example is the use of gas 
turbines sucking in fog laden air and sending it several 
hundred feet up a chimney, thus clearing a town. 
Simple calculations show that the power required is 
very much larger than the total amount of power 
absorbed by the town and its industrial concerns. The 
experiment is, therefore, not worth making. Similarly 
there are many household appliances which require 
a team of skilled mechanics to perform a relatively 
simple manual task. At this stage of the appraisal 
a competent designer can soon show that the bumper 
bar invention referred to previously required a shock 
absorbing device, probably twice the length of the 
vehicle, in order to avoid breaking the pedestrian’s 
bones when the vehicle is progressing at even a 
moderate speed. 


4. Selling price. 

On analysis many inventions have little or no 
market to justify development and manufacture and 
even if there should be a market it will not be 
satisfied unless the device can be sold at a price which 
justifies its use. 

Recently an investigation was made of a certain 
device for towing caravans. The patent position was 
good, it worked and was mathematically sound ; it 
could be manufactured readily and some potential 
customers were interested in its purchase, On analysis, 
however, it was found that the majority of caravans 
sold either remain on permanent sites or are towed, 
often by professionals, only two or three times in a 




















year. Secondly, had the invention a normal com- 
mercial selling price it was far more likely that the 
caravan owner would be inclined to spend the money 
on a permanent fitting which would increase his 
living comfort rather than ease the few hours spent 
in driving. 


5. Development potential. 

It is a sine qua non that few inventions are acquired 
which do not require either a development team to 
finalise or even the establishment of a new research 
team. There are occasional exceptions, but usually 
these ideas are submitted by external teams rather 
than individuals. Unless the company has the develop- 
ment potential or the financial resources to pay for 
external assistance it cannot concern itself. 


6. Manufacturing potential. 

Again there is usually little point in taking on a 
device which could not be manufactured by the 
industrial concern, though if all other considerations 
were valid then external manufacture might be 
justified. 


7. Manufacturer’s selling potential. 

This is probably the most severe test and apart from 
physical considerations one of the main reasons why 
a company may spurn an invention. ‘There is no 
point in developing and manufacturing an article 
or material which cannot be marketed by the existing 
or a simply expanded sales department, Taking 
the example of the towing device referred to above, 
the main reason for its condemnation was that, even 
though in the final summation, a small market existed, 
the company concerned, though having a large turn- 
over, had relatively few salesmen since it dealt direct 
with other manufacturing concerns and had no 
contact with the retail trade. Caravan manufacturers 
were not. interested in fitting the device, 
consequently it would have to _ have been 
sold through the retail trade. This necessitated a sales 
organisation for one isolated product, which without 
a series of associated products would never justify 
the distribution cost. It is at this stage that the closest 
possible co-operation is desirable between the sales 
and research departments. 


Disposal of Inventions 


What advice then can one give to an inventor who 
has failed on one or more counts ? If, during the 
investigation some development work has been under- 
taken, then it is probably only reasonable to give all 
the benefits of this to the inventor in return for his 
willingness to discuss his ideas. Should there be some 
merit in the device then it may be possible to give him 
a recommendation to other companies. For example, 
many ideas for automobiles are not suitable for 
manufacture as a proprietary article by an acces- 
sories company if they are an integral part of the 
vehicle. However, it might well be possible for the 
vehicle designer to incorporate the invention and 
normal industrial relations would demand an intro- 
duction to be given. 





Sometimes it is possible to suggest that an inventor 
approach an appropriate research association or 
Government laboratory who might be interested in 
assessing the validity of the idea and making recom- 
mendations to potential users. Very rarely a device 
might be of interest for military purposes, but again a 
suitable recommendation can be made. 


National Research and Development Corporation 

N.R.D.C. was established by Parliament in 1948 38 

and its terms of reference subsequently extended in 
1954 39. Its objects, as defined 40 by its Chairman, 
Sir Percy H. Mills, are three-fold and may be sum- 
marised :— 

1. It is a single organisation which handles all 
patents that have arisen because of expenditure 
of public money and includes patents arising 
from the armed services, Government ministries, 
research establishments and the like. It adminis- 
ters these thousands of British and foreign 
patents on commercial lines and attempts to 
ensure their full development in the nation’s 
interest. 

2. In its conception, it was thought that men of 
science, especially at universities and similar 
establishments, were not entirely satisfied with 
the liaison that existed between centres of learn- 
ing and research on one hand, and industry on 
the other, and that the existence of a public 
body who could assume the responsibility for 
affecting that liaison on their behalf would meet 
a real need and enable science to be applied 
more decisively to industry and agriculture and 
at an accelerated rate. 

3. It was believed in some quarters that the full 
exploitation of the inventive talent of the nation 
was in part frustrated by lack of support for 
inventors, particularly amateur inventors. This 
covers a range of sources extending beyond that 
of the amateur inventor without professional 
qualifications, and includes both professional 
consultants and any industrial firms which 
qualify by bringing to N.R.D.C. inventions 
which they consider to be of public interest. 

The prime function of the Corporation is not to 

exploit the invention itself but to “entrust the ex- 
ploitation”’ to existing businesses in the field 
concerned. Its role is to introduce inventions to in- 
dustry, if necessary after a measure of initial 
development at its own risk in its own laboratory or 
externally, rather than to undertake full-scale utilisa- 
tion of the invention. It is pertinent to note in the 
fifth Annual Report that “our five years’ experience 
has failed to confirm that a multiplicity of meritorious 
private inventors stand in need of public assistance. 
Over-optimistic hopes of the possibilities of effecting 
a spectacular increase in the national wealth by sup- 
porting them have accordingly been disappointed.” 
Nevertheless, the Corporation fulfills an extremely 
valuable function since, if industry neglect for 
individually valid reasons a new invention, this body 
has the responsibility of giving the final appraisal and 
if necessary ensuring that suitable exploitation takes 
place to improve the national wealth. 
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Purchase of Inventions 

Rigid rules for the purchase of inventions by 
industry are impossible to define. The problem might 
vary from establishing control of a completely 
developed device with detailed working drawings 
ready for immediate manufacture to something which 
is littlke more than an idea or a new method of 
approach. In most cases, however, it is probably true 
that the amount of work done by the creator is very 
small compared with the further creative thought 
and heavy commitment involved in development. 
Allowing for the cost of tools and plant necessary 
for manufacture, then the expenditure up to say the 
provisional patent stage might only represent one or 
two per cent of the total cost of exploitation, The 
industrial concern has to invest its money in what, 
viewed dispassionately, may be a risky venture. The 
inventor must realise the risk involved. Often he 
does little more than point out to the company 
that they had not previously realised that there was a 
potential for a given device. Having realised the 
potential, and being in a position to specify it, then 
normally it should be possible for any competent 
research department to achieve that specification. 

It is preferable to purchase an invention outright 
rather than to make a nominal payment and arrange 
for heavy royalties. It presents less of a gamble to the 
inventor, who may fail to understand why it takes 
about three years or more before the development 
comes through all its teething troubles and into 
production, and from the company’s viewpoint a 
royalty on say, the nett selling price, might be 
equivalent to half their profit, whereas it is they who 
have risked all the capital expenditure. The patent 
position must be clarified too, If the company take 
on the responsibility of maintaining the patents and 
all that implies with potential litigation, then the 
inventor must realise that a heavy burden has been 
taken from his shoulders and that, in return, he must 
expect to off-set the company’s risk. 

The value of the patents as an “ invisible export ” 

so dear to the economist—is worth consideration 
and instances arise where licence agreements can be 
negotiated making a worth while contribution to the 
economy of the company and the country, solely as a 
result of industrial research. 

In complex technical development a_ valuable 
policy is to engage the inventor as a member of the 
development staff on the understanding that eventual- 
ly he will either carry on with similar development, or 
assist in the marketing. This can be done with a 
relatively small royalty, it safeguards the company’s 
interest and ensures that any future idea will be to 
their benefit, and from the inventor’s viewpoint he 
knows that the development of the invention and his 
ultimate return depends largely on his own efforts. 
This is being done successfully with the invention of 
an automatic moulding machine 41, shown in Fig. 3. 
This was originally invented by an individual and 
developed by a very small company with seven em- 
ployees; the machine evolved as a prototype was 
suitable for extensive trials. The author’s company 
has employed the inventor initially as part of the 
Research and Development Department team, with 
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Fig. 3. 
Automatic Moulding Machine before final manufacture. 
(Courtesy of Rubery, Owen © Co., Ltd., Foundry 
Equipment Division) 


General view of prototype of Hallsworth 


the eventual idea that he will assist in the selling 
drive, which, since it is a_ technical product, 
basically sold by the criteria of technical efficiency 
and service. The company safeguards the patents 
and the inventor’s interests are also protected. 

As originally conceived, the machine was an entity 
in itself with but embryonic ideas for its application. 
With the weight of an industrial concern it soon 
became apparent that it was necessary to merge the 
machine with a series of different items of plant form- 
ing servicing functions and eventually the scheme 
became a completely integrated system into which 
sand and molten metal are placed and out of 
which come castings. The cost of development of 
prototypes and long term testing was many more times 
the cost of the initial development work. 


SIGNIFICANCE OF RESEARCH PROJECTS 

The industrial research department’s projects are 
motivated by many factors—both technical and 
economic — and the method of approach and the 
manner in which the work is carried out, varies 
enormously. It is appropriate in this section to select 
examples of widely differing problems and to show 
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Fig. 4. Schematic diagram of shell-moulding production :- 
placed in ** dump box” containing resin and sand mixture 


(a) Pre-treated pattern heated in oven; (b) Pattern 
; (c) “ Dump box” inverted for a controlled time ; 


(d) “ Dump box” returned to original position and pattern removed ; (e) Shell “cured” in oven; (f) Shell ejected 
ready for assembly. 


their significance to production efficiency and im- 
provement of national standards. 

The research department may have to develop a 
completely new product for commercialisation, but 
most of its work will probably be concerned with 
improvements to existing products either in their 
basic form or in their methods of manufacture. Such 
work can introduce additional problems not conceived 
in the original mandate. A practical research project 
in the mining industry, particularly of coal, has been 
the development of economical hydraulic pit props, 
replacing conventional baulks of timber. These not 
only represent a more speedily erected unit but also 
enable the varying heights and pressures of a moving 
roof to be met with varying pressure. An interesting 
humanistic problem lies here; the timber, under load, 
creaks—that is “ talks °—to the miner. Recent studies 
have been directed at means of producing mechan- 
ically the same effect by suitable warning devices. 

One research approach is the complete replacement 
of traditional skills and methods in the light of new 
knowledge, often from many differing spheres. An 
instance of this is the development during, and 
especially after, the War of the “ Shell-moulding” 
process, illustrated schematically in Fig. 4. Tradition- 
al moulding technique involves a form of human 


(Courtesy of C. @ L. Hill Ltd.) 


skill at every phase from the shaping of the pattern 
to the venting of the mould and final assembly. Shell 
moulding technique replaces the conventional moulds 
and pattern boxes by thin biscuits of baked sand and 
resin, into which metal can be poured direct. Modern 
metal cutting equipment produces an accurate pattern 
mounted on a precision steel plate with various 
locating positions; this, after initial pre-treatment with 
suitable silicone products, is heated and then placed 
in contact with a mixture of special sand and suit- 
able artificial resins. After a matter of seconds the 
plate, with its thin shell of dough-like material 
adhering, is again heated to bake and cure the mix- 
ture. The resultant shell is ejected from the pattern 
using what are essentially press tool techniques. The 
entire process might take one minute and when the 
halves are joined together by adhesive or mechanical 
means and poured, the resulting casting not only has 
an improved finish above traditional methods, but 
is also considerably more accurate. Thus an entirely 
new manufacturing method has benefited from re- 
search in such diverse fields as metal cutting, plastic 
technology and casting procedure. 

An entirely different approach to the same problem, 
i.e. that of obtaining better and cheaper castings, has 
been the development of the Hallsworth Automatic 





Fig. 5. Schematic layout of Hallsworth 
Automatic Moulding System. 


Key to Layout :- 
(1) Sand belt conveyor; (2) Automatic 
Iding hine ; (3) Coring conveyor ; 
(4) Rotary mould conveyor ; (5) Pouring 
mechanism ; (6) Shake out; (7) Casting 
delivery conveyor ; (8) Mould box returz 
conveyor; (9) Underground sand return 
conveyor belt ; (10) Magnetic separator ; 
(11) Sand reconditioning plant; (12) 
‘Control panel. 





(Courtesy of Rubery, Owen © Co., 
Ltd., Foundry Equipment Division) 
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Moulding System 41 referred to previously. A general 
layout of the system is shown in Fig. 5. This is the 
development of an almost completely automatic 
moulding system using conventional sand but whereby 
all the operations involving skill and/or high operator 
fatigue have been eliminated. It is possible for a 
team of five operators to turn out castings from, say, 
240 moulds per hour, the moulding box size being 
12” x 9” x 5”. It might be argued that such develop- 
ment is basically that of a production department 
but this type of project involves testing of individual 
parts of the complete entity, technical sessions with 
various outside suppliers, detail design work not only 
of mechanisms but also from the stress and utilisation 
viewpoints, prototype testing and the like. That is, 
it involves various facets of different types of human 
knowledge and experience with creative thought, 
which is the main criterion of a research department’s 
approach. Interesting human problems arise with the 
development of such a method since traditional skill 
is replaced by a speedy, manipulative skill. So far 
it has been found that, because of the difficulties of 
teaching new skills to experienced operators, it is 
preferable to set up a new department staffed by 
operatives who are, in the main, unskilled in any 
foundry art. 

Having achieved a given industrial advancement it 
is often difficult to identify the original motivation, but 
much progress has been initiated by purely com- 
mercial considerations. A recent example is the 
continuous pressed steel axle case where the hub ends 
are formed as an integral part of the body. The 
commercial stimulus was two-fold. The vehicle 
manufacturer obviously wishes to buy his cases 
cheaply and at the same time the lorry user wishes his 
axle, and for that matter his complete vehicle, to be as 
light as possible relative to pay-load to increase his 
operational efficiency. One recent example of British 
technique in this field is the evolution of a high- 
tensile case, a very simplified production sequence of 
which is shown diagrammatically in Fig. 6. Essentially, 
two simple pressings formed from a fabrication of 
thick and thin plates produce the basic case after an 
automatic submerged arc seam welding operation. 
The thicker material at the hub ends allows 
precision machining operations to take place to receive 
the bearings, without jeopardising the strength of the 
case at the highly stressed region between the bearings 
and the spring seats. Not only does this technique 
involve production research ; recent advances have 
resulted in the use of arms of rectangular cross section 
designed mathematically to withstand all the shocks 
and stresses of vehicle use. Such a mathematical 
approach is not complete without fundamental in- 
vestigations in the laboratory to verify these stresses, 
as shown in Fig. 7 and to prove that this type of case 
will stand up under operational conditions. Further 
research is necessary including ensuring the design 
is no noisier in operation than conventional designs. 
A recent study has proved the possibilities of not only 
halving conventional weight, but almost halving the 
cost. 

This type of development is not necessarily the 
work of the research department. It involves the 
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consultation of many people from welding technicians 
and plant designers to the production personnel. 
Additionally, the commercial side must be satisfied 
that a market exists which such a development can 
satisfy. 

This leads to an important concept in the final 
work of the research department, i.e. prototype or 
pilot plant testing. The final proof of the success of a 
new development is in its practical utilisation, but 
before this stage can be reached it is necessary to be 
able to differentiate between different designs, and to 
sort out a minimum number of types for final service 
trials. Consequently tests of complete entities are 
desirable and equipment may have to be devised that 
bears no relationship to the common concept of the 
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Fig. 6. Simplified sequence of production of heavy rear 
axle case in pressed steel. (1) Exploded view of steel 
strip and pressed steel components; (2) Flash butt 
welded fabrication; (3) Half pressing produced and 
edges prepared; (4) Automatic seam welding of half 
pressings and gussets fitted; (5) Case machined and 
remaining components assembled. 
(Courtesy of Rubery, Owen © Co., Ltd.) 
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Fig. 7. 30 Ton compression testing machine 
for stress and deflection tests on axle 
eases. Note — Strain gauges have been 


fitted to the half shaft. 


(Courtesy of Rubery, Owen & Co., Ltd.) 


testing laboratory. The equipment shown in Fig. 8 
was devised to carry out tests on complete commercial 
vehicles and is capable of taking, for example, a fully 
laden omnibus run out over the equivalent of a 
rutted road, measuring its overall power efficiency, 
braking efficiency, transmission efficiency, and 
enabling observers to study deflection characteristics, 
make stress, noise, frequency measurements, etc., to 
assist in the final development, Similarly, in some 
instances it is only necessary to investigate an axle, 
and it is possible to mount the axle in a slave chassis 
with its normal springs and shackles and drive the 
case from a static motor via a torque measuring prop 
shaft. As far as the axle is concerned it is running 
under torque conditions over difficult terrain so 
loaded up through the dynamometer that it could be 
going up a | in 4 incline. 

On the same principle, but for an entirely different 
industry, the equipment shown in Fig. 9 was evolved 
to carry out destruction tests on executive type chairs. 
The chair is subjected to simulated operational 
conditions. It has a load on the seat and the chair 
swivels relative to the base. During each swivelling 
motion a weight is transferred to the arm, equivalent 
to the executive leaning his elbow whilst answering 
the telephone. In spite of the numerous strides made 
in recent years in the ergonomic field of designing 
chairs to suit particular operations, there would appear 
to be few examples of ensuring that a scientifically 
designed chair is also a sound engineering product. 

The developments discussed so far concern 
particular industries, but commercial concerns also 
have an interest in the wider concepts of national 
economy, as is evidenced by the co-operation of 
industry with such a body as the British Standards 
Institution. In the evolution of a standard it is not 
only necessary to ensure that the specification will 
satisfy both manufacturer and user, but also that the 
products made to that specification must be 
technically correct. An example of this is shown in 
Fig. 10, which illustrates deflection tests being carried 








out by an industrial concern in order to obtain data 
which eventually provided the safe-loading tables of 
the British Standard on steel shelving 42, The 
experimental corner posts and shelves were made by 
several different firms and the testing contributed by 
another. As manufacturers it is in their interest to 
assist in the formulation of such a standard, but to 
give them credit, in a product of this nature, the size 
order of materials does not have any marked 
influence on the methods of production. 

The application of electrical techniques and the 
developments taking place in the electronic field are 
opening new vistas on the industrial scene. The 
establishment of even a modest electronic section 
involves a fair expenditure on the part of the research 
department, but the services of such a section can be 
applied in widely differing fields, from the application 
of devices to assist the production department to the 
evolution of new products. The currently conceived 
form of electronic research is, of course, in the field 
of automation to which the Institution of Production 
Engineers has made such a marked contribution 43. 
An example is given in Fig. 11 illustrating the 
application of computer control to a_ production 
milling machine producing very precise components 
in the aircraft industry. The mechanical testing of 
the component is completed and the drawings peculiar 
to this type of control system are drafted and the 
plant information consisting of component shape, 
material, etc., is fed into the computer which 
calculates cutting times and movements on the various 
faces of the component. From this data pulse trains 
are generated for the control and positioning of the 
machine table. In the computer all the control infor- 
mation is recorded automatically on to a magnetic 
tape which at a later stage will drive one or more 
milling machines. The magnetic tape is passed 
through the control unit at the machine and the 
information concerning table settings, depth of cut, 
etc., is taken and applied to the drive mechanism of 
the machine table. An example has been quoted 44 
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Fig. 8. Automotive test plant for 

obtaining performance data on complete 

commercial vehicles under simulated 
operational conditions. 


(Courtesy of Rubery, Owen & Co., Ltd.) 














Fig. 9. Swivel chair life test rig. 
(Courtesy of Leabank Office Equipment Limited.) 
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Deflection tests on B.S.I. standard shelving. 


(Courtesy of Rubery, Owen & Co., Ltd.) 














Fig. 11. Computer control of production vertical milling machine. 


where the setting up and production time for one 
component by conventional methods is twelve hours, 
but electronically controlled is only two hours — that 
is, half-an-hour for machining and one-and-a-half 
hours for establishing the instrumentation. 
Primarily, however, in a research department 
unassociated with the electrical industry the basic 
function of the electronic section is as a service to the 
research department and its contacts. A very recent 
example of the service function assisting the produc- 
tion line is shown in Fig, 12, which is a device for 
checking the accuracy of wheels completely auto- 
matically. The illustration shown is the prototype 
developed by the research department, which 
obviously needs routine modification to adapt it to the 
flow-line of production, but nevertheless, such a device 
is capable not only of checking but also of warning 
when faults occur, and showing arithmetically the 
most prevalent type of fault. It should be noted here 
that the national tolerances on wheels are such that, 


(Courtesy of Ferrantt Limited.) 


in order to take full advantage of them it is necessary 
to inspect for wobble and lift independently of the 
basic dimensions so that measuring units must indicate 
the error, which could be inherently different for 
identical wheels flowing off the production line. The 
device was tested, stripped of all guards, under 
extremely dirty conditions over the equivalent of 
inspecting several million wheels before it was decided 
that it had sufficient strength to withstand the hazards 
of operational use. A calibration device was evolved 
which would set a given head in a matter of minutes 
to make the work of the human operative as fool- 
proof as possible. 

To go from the sublime to the seemingly ridiculous, 
Fig. 13 shows an electrical device which automatically 
operates a flushing cistern every 20 seconds, recording 
both the number of pulls and the number of flushes 
so that, by taking two readings at suitable intervals 
it is possible to ascertain when the cistern syphonic 
mechanism is revealing signs of wear. By the use of 
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Fig. 12. Automatic inspection rig for determining “* lift * 
and “run-out” of car wheels. 
(Courtesy of Rubery, Owen & Co., Ltd.) 


such devices it is possible to develop mechanisms for 
the home which are cheaper and more efficient, and 
in this instance surely help to improve the national 
well-being ! 

Research departments’ activities are not necessarily 
confined to small-scale projects. Fig. 14 shows tests 
taking place on a 60 ft. roof truss in order to ensure 
that it will stand up to operational conditions and 
verify the stress calculations of the design team. In 
this particular instance the design work was carried 
out by the research department in connection with 
the manufacturing concern, but from the design 
viewpoint the research department was fulfilling a 
service function on an appliance which might well 
have been designed by the production department. 
Special bolts were placed in the apex joints, fitted 
with strain gauges to measure the loads. Similarly 
strain gauges were fitted on the rafters and other 
highly stressed members and this represents what is 
believed to be a new departure in steel truss design 
employing a simple technique used by skilled 
technicians. 

Research is also directed to the individual tools 
of the production lines. Obvious spheres of activity 
are the small tool and cutting fluid industries and 
both industrially and nationally sponsored research 
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departments are actively exploring these fields, Recent 
highlights have been the development of new surface 
treatments for high-speed steel, whereby part of the 
tool serves as an intimate portion of a layer of 
material, which, though of only sub-microscopic 
thickness, can reduce frictional forces at the chip/tool 
interface, thereby reducing heat generation and in- 
creasing the replacement period. Great interest lies 
in the better understanding and application of 
chemical changes that take place when a cutting 
fluid passes through the holocaustic conditions between 
the chip and the tool. Traditionally one cooled with 
water or lubricated with oil. Today one is concerned 
with molecular manipulation, utilising the compounds 
of the fluid and the solid materials of the tool and 
workpiece to produce minute smears of metallic 
soaps and similar compounds which act as a lubricant 
and are destroyed almost simultaneously after ful- 
filling their function. 

Such work can involve not only a scientific creative 
approach to the traditional problems of production 
but may also embrace associated academic research. 
Fig. 15, published recently*®, is believed to be the 
first time that a relationship was evolved between 
stress on the surface of a component and its texture. 
It is difficult to forecast where such development 
might lead, but it should be borne in mind that the 
finish and the stressing of the surface of the com- 
ponent bears a direct, though complex, relationship 
with its fatigue life and its function. Associated witn 
this work were drilling tests*®, published independent- 
ly, which are a statistical treatment of the simple 
procedure of testing drills which resulted in 
mathematically valid comparisons of different surface 
treatments and high-speed steels. Similar work 47 
has been carried out to compare the effect of 
manganese segregations on metal cutting performance. 
The actual operations performed were conventional 
and it is only the scientific care and treatment of the 
numerous variables that enables valid conclusions to 
be drawn, instead of relying on the opinion of shop 
personnel whose judgment is influenced by numerous 
extraneous causes not concerned with the work in 
hand. 





Fig. 13. Automatic rig for life testing flushing cisterns. 
(Courtesy of Easiclene Porcelain Enamel (1938) Ltd.) 























Fig. 14. Full-scale stress and deflection 
tests on 60 ft. span tubular steel roof 
truss. The truss on the right is under 
test, that on the left is a “ slave”. The 
insert special bolts fitted with 
collars, having strain gauges in position 
to measure loads at the apex joint face. 

(Courtesy of Salopian Enginecrs Limited) 


shows 


One has only to look at the preprints of the Papers 
presented at the Institute of Metals’ Symposium 48 
and perhaps in particular the Paper by Galloway +9 
to appreciate the benefit of an independent creative 
approach based on an intimate knowledge of practical 
factors. A similar approach has been made on thie 
particular problem of machining gas turbine alloys 5° 
when an attempt was made to put the results of 
numerous research investigations into a practical form, 
readily understood by production personnel. 


APPRAISAL OF INDUSTRIAL RESEARCH 
PROJECTS 

General 

Space does not permit a detailed survey of many of 
the facets of the problems associated with the 
organisation and control of industrial research 
projects, either from the industrial or national view- 
point, There are many topics that might be discussed, 
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including the organisation of research departments 
from the use of one part-time graduate in a small 
concern, merely priming the principal with technical 
information, to the giants of industry where the 
research departinent associated with a single division 
might employ over 300 people. The interplay of the 
relationships between research departments, produc- 
tion departments, sales departments, the board and 
other interested bodies is of great interest; methods 
of budgetary control are important, but the author cain 
do little more than refer to some of the stimulating 
works 5! - 58 that have been published on these and 
similar subjects. However, it is pertinent to the 
present theme to consider some of the factors 
influencing the decision to accept a given project. 


Who Originates ? 

Furnas 56, in his treatise on the organisation and 
management of research in American industry, 
suggests that the percentage participation of various 
departments in selecting research projects is :- 


° 

/o 

Research Department ve - ‘ae 
Operating Department ae or 
Sales Department _... se _—- wo 
Executive Department - “i = 
Legal Department _... sae as 1.2 
Accounting Department ren ea 0.17 
Traffic Department ... - am 0.12 

Rockwell 51 suggests a slightly different break- 
down :- 

Yo 

Research Department et 

Operating Department a Slit. on 

Sales Department _... a Ki», ae 

Executive Department si ae | 

Others ... ro “es hai —< ie 


As far as the British scene is concerned there would 
appear to be no common denominator, due possibly 
to the wide range of the size of research departments 


379 





—— 


and the difference in their co-ordination into manage- 
ment structure. It is agreed 12 that provided the 
research departinent has an intelligent mandate, 
including sufficient money, then either with its own 
or associated resources it can provide the answer. 
Perhaps it is because of the need for an intelligent 
mandate that so many projects originate from “initial 
selling” by the research department itself. It has 
been suggested that the sales department is not 
necessarily as fertile a source of projects as might 
appear from first considerations. It depends largely 
on the nature of the product. Where there is consider- 
able detail which could only be readily assimilated by 
studying the field then the sales department can be 
valuable. Where there is a straightforward technical 
line of communication between research and the 
consumer, via pilot plant and technical liaison work, 
then there is a direct “feed-back” which almost 
by-passes purely commercial considerations. However, 
on top management level the basic problem of any 
research director, no matter with whom he is co- 
operating, is to discuss projects which will not be a 
commercial or production proposition for, possibly, 
several years to come. The sales side tend to be 
interested in solving immediate problems leading to 
immediate business ; production personnel are always 
interested in help to solve outstanding bottle-necks, 
but neither tend to take kindly to spending this 
week’s time discussing a nebulous proposition which, 
at the best, only has an even chance of becoming a 
practical realisation in four years’ time! It is in such 
instances that the research director’s tact in arranging 
for the proposition to be put to him as another 
party's idea is a great asset. The Manchester 
enquiry 8 recorded a lack of understanding between 
top management of some companies and scientists — 
“they might be living on different planets”. This 
attitude does not help the research project if it is to 
have an easy birth and thrive in the correct environ- 
ment. 


How to Decide ? 

Every project of standing has to be judged on its 
own merits and Lord Baillieu, at the Third 
Conference of Industrial Research Directors 12, has 
suggested the following as criteria which make a new 
idea a commercial success :- 

1. Will it cheapen a product which is in demand ? 

2. Will it substitute a cheaper product for one 
which is in demand ? 

3. Will it improve quality in relation to cost ? 

4. Will it supply a need at present unfulfilled, 
and, especially, will it attract the customer by 
enabling him, in turn, to save time, money, or 
effort ? 

5. Will it reduce dependence on _ imported 
materials ? 

Against these hard tests a research programme 
should be judged, and it is likely that one would find 
a number of projects that will be cancelled. 

There are, occasionally, projects which cannot be 
judged in terms of potential profit or saving. There 
is the urgent problem that has to be settled 
independent of immediate cost since without its 
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solution, loss of business may occur — an interesting 
example of a furnace failure that had to be settled 
in eight hours is quoted by Chesters 59. The problem 
of balancing projects is one of the prime considera- 
tions of the research director to ensure that long-term 
investigations carry on in spite of immediate needs, 
yet that an immediate problem on the shop floar is 
not evaded for an idea that might show a return in 
the years to come. 


How Much to Spend ? 

There are extremist views on the amount of money 
to budget for research. Overall patterns have been 
discussed previously but the attitudes of individual 
companies may show wide divergences. Rockwell 5! 
in his invigorating Paper on the _ executive's 
responsibility to stimulate research suggests the 
research director should be given “a stack of chips” 
and allowed to go ahead with an occasional check 
to ensure that he is on _ the _ right lines. 
Elsewhere 53 & 60 complete budgeting schemes have 
been proposed whereby the initial cost must be 
estimated and the actual cost carefully vetted at each 
stage. The Board of Directors obviously need some 
guide on the total cost of research, and in the author’s 
view this should be treated as a percentage of total 
investment rather than of turnover, though in order 
to present an overall picture it has been necessary 
to refer to turnover in the earlier part of this Paper. 
Investment in a company involves thinking in terms 
of the future. So does research. Turnover shows the 
validity of the investment procedure. As such it is a 
useful method of reviewing research, but not planning 
it. 

How much to spend depends on the nature of the 
product, but a useful rule in the engineering field is 
that the total cost involved in research and develop- 
ment including final prototype, working drawings and 
instructions for a given new product, should be 
equivalent to the gross profit made in the first three 
or four years trading from when the product is first 
to be on the market, Such a rule must vary with the 
nature of the business, but on the basis of, say, 
7 to 10 years trading without fundamental change 
in design, it is a useful criterion. The period of 
three to four years includes the commercial aspects of 
stimulating the market, and in the overall period 
quoted it might only be at the end of the second year 
that selling was in worthwhile quantities. The rule 
does not imply that the company does not make any 
profit for four years ; indeed, it would be hoped that 
the selling price of the product would bear the cost of 
development during that period in addition to the 
profit. 

The amount of money to be spent depends not only 
on potential profit, but also on the likelihood of the 
success of the project. If the chances are that the 
project will be a success — and it is the professional 
duty of the research director to estimate this, just 
as it is the professional duty of, say, the sales director 
to assist him in formulating the final budgetary 
proposal — then it obviously justifies a much greater 
expenditure than a project where, though the 
potential return is excellent, the chances of success 


























are singularly remote within a known time. Again, 
the total expenditure of the department and its 
associated staffing must not get out of bounds relative 
to the company’s activities as a whole. The com- 
promise then, would be for the Board of Directors 
to estimate an approximate annual expenditure on 
research and within that overall figure to agree an 
amount for short-term and routine work, and to 
ensure that each major project is estimated separately 
before committing heavy expenditure, yet within the 
framework of the whole to allow the research director 
to do investigations on his own responsibility from 
which to formulate his suggestions for long-term work. 
The research department should not drop an eminent- 
ly suitable project for want of funds for the simple 
reason that it comes near the end of the financial 
year, nor should it be diffident at the beginning of the 
year. Rather there should be continuity of project 
balanced against profit. 


UTILISATION OF INFORMATION 

In 1924, Lord Swinton, then President of the 
Board of Trade, sent the following message to the 
first Aslib Conference :- 

“The growth of knowledge during the living 
memory has been remarkable and its application 
evident in every direction. Whilst it is generally 
recognised that ‘ knowledge is power ’, it is none 
the less true that a considerable proportion of 
accumulated knowledge, whether in the domain 
of science, business, sociology, education or else- 
where, is unfortunately lying dormant and 
untapped.” 

How much more true is this today? It has been 
estimated 61 conservatively that nearly two million 
technological publications are added to the world’s 
libraries annually. To this fantastic fund of know- 
ledge must be added the even more significant 
practical ““know how,” which defying description 
can be obtained only by discussion between mutually 
interested parties. The exploitation of both types of 
information is an important, and not always fully 
appreciated, field of practical utilisation of research 
which involves the use of trained specialist personnel. 
Under our present educational system few industrial 
personnel in any shpere, let alone research, are 
trained® to utilise fully the sources of information 
available. For example, how many commercial people 
are familiar with “ Thomas’ Register ’**? How many 
technicians are familiar with the “ World List ’**? 
Indeed, how many normal industrial personnel could 
obtain every one of the references used in this Paper ? 

The problem is not only one of location, but of 
specifying the actual problem. A classical example 
is the gentleman who asks the librarian for informa- 
tion on lubricating oils, when he really requires 
information on the type of oil to act as an upper 
cylinder lubricant in a particular type of steam 
engine. Training in this sphere is almost non-existent, 
though various bodies have done pioneer work and 
reference should be made to the work of Sheffield 
Public Library in training school children in the use 
of public library services. Great benefit lies in training 
specialists who can interpret a given problem and 


direct it to the appropriate agent, whether human or 
bibliographical, and subsequently provide the relevant 
data in a collated form. Typical sources of 
information are :- 
(i) the public library system, with its extensions 
into regional and national schemes ; 
(11) universities ; 

(ili) scientific and 
institutions ; 

) Government departments ; 

(v) Department of Scientific and Industrial 
Research and research associations ; 
(vi) industrially sponsored research organisations. 

The amount of information available to bona fide 
enquirers, at virtually no cost, is almost fantastic, and 
savings in research expenditure, not only of 
importance to the small firm, but also to the large, 
can be made by the appropriate use of information 
which has been published or which can be obtained 
by direct contact with the appropriate expert. The 
difficulty lies in location. The public library service 
has done pioneer work in this field®® and it is 
interesting to note that the Library Association is 
exhibiting at the “‘ Production Exhibition ” for 1956. 
To quote their Secretary they are “trying to bring 
out the fact that information exists, that an organisa- 
tion to exploit it is there and that organisation stands 
at the ready”. Aslib—the Association of Special 
Libraries and Information Bureaux—is also exhibiting 
to demonstrate how the application of skilled 
practitioners and specialised techniques can capitalise 
a useful result for the multitudinous and diverse 
sources of information existing today, 

As well as public library services those of D.S.I.R. 
are free, and, for that matter, most research associa- 
tions are willing to assist an industrial enquirer, even 
though the likelihood of that enquiry leading to 
potential membership is extremely remote. 

Industrial research departments recognise the need 
for information work and that trained personnel are 
necessary to exploit it. In the author’s research 
department, where an industrial group Library and 
Information Service is organised, the situation has 
arisen that, though managerial level inquiries are of 
obvious significance, many economies can be achieved 
by granting access to suitable information to the 
lower levels of production personnel. As an experi- 
ment a system is being tried whereby a particular 
production department has an engineer whose duties 
include that of “ Library Representative”. The shop 
personnel may take their problems to that person, 
who would, if necesary, deal with them direct, or 
formulate the problem relative to the department's 
needs for submission to the central authority. This 
has brought to light certain gaps existing in shop 
knowledge and it is felt that the next few years will 
prove such a system worthy of extension. 


commercial societies and 


— 


THE RESEARCH WORK OF THE 
INSTITUTION OF PRODUCTION ENGINEERS 
Through its numerous activities, and especially the 
organisation of such conferences as the recent one on 
automation at Margate42, the Institution of 
Production Engineers has shown itself interested in 
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research activities. It has a Research Committee which 
has been in existence for many years, including in its 
membership representatives from the universities, 
institutional and industrial research fields, as well as 
Government departments, technical colleges and the 
manufacturing sides of industry. It has published a 


t 


number of reports “* and at present has the following 
active sub-committees :- 

(i) Materials Handling Sub-Committee ; 

(ii) Material Utilisation Sub-Committee ; 

(ii) Joint Committee on Measurement 

Productivity ; 

iv) Sources of Information Sub-Committee ; 

(v) Sub-Committee on Quality Control. 
Most of its work is done by voluntary effort, but it 
is anticipated that a permanent technical staff will be 
available to carry out the work sponsored by the main 
committee. 


—— 


— 


The Committee represents a wide diversity of 
experience in the production enginering field and 
there in one important aspect of such a pool of know- 
ledge that should not be overlooked. There are 
various bodies undertaking research, or with the 
facilities to undertake research in fields allied but not 
necesarily immediately connected with production 
engineering, but the results of whose work may well 
have a practical application: e.g. academic work in 
industrial psychology, training of operators, metal 
forming and so on. Though it may not be possible 
for the Research Committee to undertake the active 
control of such work, there are instances where it 
could give valuable advice in assisting the research 
workers by directing their activities to lines of prac- 
tical value, and, indeed, formulating the mandates 
of doctoral theses. Contacts between industry and 
the academic field can be fostered by this approach. 
Some work has been done but there is much more 
to do. One very obvious method of giving assistance 
has been where the research committee has given 
investigators high level introductions to companies 
who would afford them full access to their works and 
personnel for field research purposes. 


RESEARCH TECHNIQUES APPLIED IN 
OTHER SPHERES 


Over recent years the development of the “scientific 
approach” has lead to the application of research 
techniques in fields normally wunassociated with 
industrial research. ‘These less tangible forms of 
research are yielding great benefits to the nation : 
the techniques of operational research advocated by 
Sir Charles Goodeve"* & "* can lead to economies in 
such subjects as the flow of materials, planning pro- 
duction sequences and quality control. The British 
Iron and Steel Research Association have gone to the 
extent of setting up a complete operational research 
advisory service which is doing fine work in the steel 
industry. Today, many of the larger firms have their 
own operational research teams and the Institute 
of Engineering Production at Birmingham University 
is now running a series of courses®* for senior 
executives on this subject. 
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Market research techniques in the strict sense can 
be regarded as an interesting adaptation of scientific 
thought to the analysis of commercial problems, 
whereby statistically valid methods are used to provide 
data, not only to formulate sales policy, but also to 
assist in the formulation of research policy. There is 
a two-way flow of scientific method, however, and the 
increasing use of the film not merely as a documentary 
aid, but as a research technique®’ is worth noting. 


CONCLUSIONS 


It has been necessary to omit many topics and to 
touch others in but a cursory fashion. Mention might 
have been made of the value of co-operation between 
industrial research and educational bodies’’ & **: the 
study of human fatigue and human reaction to differ- 
ing circumstances are as significant to the national 
standards of living as technological advances. No 
mention has been made of the importance of 
sponsored research such as the Fulmer and _ the 
Sondes Place research institutes. The author is 
conscious of the limitations of the Paper but is also 
pleased that it has stimulated him to study much that 
is worthwhile. 


Perhaps the greatest single research objective that 
will contribute most to the national well-being is as 
yet only beginning to be understood. This is the 
problem of Communications in all its applications, 
which perhaps is the only means which will solve the 
problem so vividly expressed by Drucker** where he 
states :-— 

“As the technology unfolds it creates more and 
more diversive products with different markets, 
different objectives for innovation — and 
ultimately even with different technologies. The 
point is finally reached where top management 
cannot know or understand what the diversive 
businesses require—or even what they are. The 
point may be reached where objectives and 
principles that fit one business (or group of 
businesses) endanger another.” 

To solve this would be a rewarding investment. 
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INVESTING IN AUTOMATION 
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Dr. King was born in Glasgow and educated in London and Munich. He was 
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London University. 
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of the Scientific Secretariat of the Office of the Lord President of the Council. He joined 
D.S.I.R. in 1950, in charge of the Intelligence and Overseas Scientific Liaison Divisions. 
His work for the past eight years has been intimately connected with the productivity drive, 
and he is chairman of the Productivity and Applied Research Committee, the governing 


body of the European Productivity Agency. 


Dr. King’s Division of D.S.ILR. has recently been responsible for the publication of a 


Survey of Automation. 


I—THE TECHNICAL TRENDS 


HE term automation expresses a collection of 


concepts and developments and is understood 
differently by different people. It does not represent 
a single easily-identifiable development, but refers 
mainly to three quite separate streams of technological 
progress. One of these is the present rapid extension 


of traditional me2chanisation, through the use of 
transfer machines and advanced techniques of 


assembly and mechanical handling. The second 
stream is that of automatic control, which has de- 
veloped extensively in the chemical and oil refining 
industries in which production is controlled by self- 
correcting mechanisms, frequently electronic in 
nature, which maintain at a constant level, particular 
physical or chemical properties. The third tributary 
consists of the application of the electronic digital 
computer to the automatic processing of data of all 
kinds and particularly of business information. 
Each of these streams of development contains 
much that is traditional and much that is novel. The 
use of the term ‘“ automation”’ to refer to these 
groups of development as a whole is valuable in 
focussing attention on a complex and _ rapidly 
developing phase of technology, but it has a special 
significance because where these developments are 
considered together, and especially where they 
operate together, they constitute something completely 





Dr. King 


new—the possibility of integrating automatic pro- 
duction in which whole processes and eventually 
complete systems of factory operation can be brought 
within the scope of automatic control. In such a 
concept of full automation, individual production 
lines would be integrated and controlled by the 
electronic digital computer and the various working 
operations made automatic by equipment that is 
available today. 

The completely automatic factory based on the 
above concept is for the future; current progress 
towards it lies mainly in the three separate tributary 
streams of technical development. Nevertheless, it is 
of importance that the concept as a whole, together 
with its constituent parts, should be considered now 
because of the implications they have for management 
and labour. The rate of introduction of automation 
may indeed be controlled more by problems of 
management, economic considerations, the need for 
changing skills and acceptability by labour, than by 
purely technological factors. It should be realised, 
moreover, that these problems raised by the concept 
of automation are inherent in our complex and 
rapidly changing technology in general. It is par- 
ticularly useful, therefore, to discuss economic and 
social consequences of automation because of their 
still wider significance for the evolving production 
economy as a whole. 
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In this introductory section the individual trends 
which constitute automation are described briefly 
under the following headings : 


1. The expanding mechanisation ; 
2. The spread of automatic process and product 
control ; 


3. The use of the electronic digital computer for 
business purposes. 


The Expanding Mechanisation 

Semi-automatic machines were invented early in 
the history of mechanisation : for instance, those used 
in carding, drafting, spinning and weaving textiles, 
and later on, the lathes widely employed in engineer- 
ing. At the present time there are numerous semi- 
automatic machines such as continuous casting 
machines and bottling machines—in which operation 
is substantially automatic. Undoubtedly, the most 
important of these are the machine tools of the 
engineering industry. 

In engineering, machine tools have gradually 
evolved and taken over more of the work of the human 
operator. The mass production machine tool requires 
only semi-skilled workers, who are predominantly 
concerned with loading and unloading, starting and 
stopping the machine. It was a fairly logical next- 
step to build automatic transfer between operations 
into the machine—and the transfer-line is the result. 

The transfer-machine has been widely acclaimed in 
the popular press as ushering in the automatic factory. 
Everyone who has seen transfer-lines in a motor-car 
factory will confirm that the transfer machine, whilst 
a significant and interesting development, only goes a 
very small way to achieving the fully automatic 
factory. Even if transfer machining becomes wide- 


spread, it is not likely of itself to transform the face of 


factories as we know them, since it can only be applied 
to relatively few of the operations that go on in, say, 
a motor-car factory. 

Nevertheless, transfer-machining has many possible 
applications. The principle has been widely applied 
to milling, drilling, tapping and broaching machines, 
especially in the motor-car factories of the U.S.A., 
Russia, and some European countries. In principle 
there is no reason why it should not be used in any 
industry with a large and steady demand for com- 
ponents of standard design. But the extent to which 
this is likely to happen depends primarily on the 
existence of long production runs, without which the 
transfer-machine cannot be economically justified. 
As far as Britain is concerned, therefore, the size of the 
markets for which we are producing may well be the 
limiting factor, since the cost of the transfer-machine 
cannot be written off so quickly as in the U.S.A., for 
example. However, French and British production 
engineers have concentrated on transfer-lines made 
up of standard units, so that they can be modified 
relatively inexpensively to suit changes in the design 


of the product. Undoubtedly this is the best line of 


approach for our own special conditions, and it may 
enable us to use these techniques for shorter pro- 
duction runs than is possible with the highly- 
specialised transfer-machine. 
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The transfer-machine is no use for producing small 
runs of components of diverse and complicated shape. 
This job is usually done by a versatile machine tool 
that will follow a profile. The control of such machine 
tools by electronic computers is now developing 
rapidly and the first applications of the technique to 
production tasks are now taking place. The ultimate 
field of computer-controlled machine tools is probably 
in small-quantity production, and more especially in 
the tool-rooms of large engineering concerns. They 
are unlikely to play any part in mass production 
except where parts of very complicated shape must 
be produced within limits of accuracy that are too 
fine to be achieved by direct forging and casting (e.g. 
the rotor and stator-blades for the hot ends of gas 
turbines). 

Computer-controlled machine tools are really 
innovations in control rather than operation, and are 
therefore beyond the field that can properly be 
attributed to mechanisation. The inspiration behind 
them comes from the control engineers and they are a 
good example of how principles of control engineering, 
which in the past have been mainly applied in the 
chemical and petroleum industries, are becoming 
applied to problems of metal cutting. This blurring 
of the line between the fields of automatic control and 
traditional mechanisation is an important feature of 
automation as it is now developing. 

The developments in machining discussed above 
are the main element in the present expansion of 
mechanisation. But mechanical principles have also 
been fruitfully applied to problems of handling and 
assembling components automatically, and the solu- 
tion of these problems will play an important part in 
extending the future scope of automation. 

Progress in handling has been particularly marked 
in recent years. In the chemical industries indeed, 
progress towards automatic production has developed 
very rapidly because of the ease with which 
liquids and gases can be made to flow by gravity 
or pumping from one process to the next. This 
has been extended to some extent by making 
solids behave like fluids, thereby greatly simplify- 
ing the problem of moving them. They can be 
dissolved or suspended in a liquid, or made into a 
paste, or so finely divided that they flow. In these 
states gravity or pumping can easily achieve auto- 
matic movement between the processing operations. 
The metal components in engineering factories are, 
of course, an especially difficult problem ; only the 
smallest of them, for example, nuts and bolts, can be 
made to flow. However, the heavier components can 
be moved by power conveyors incorporating the latest 
principles of mechanical handling. More difficult than 
the achievement of automatic movement as such is 
the co-ordination of flow of components and parts. 
At present this is usually done by human operators, 
but simple electronic computers are beginning to be 
used for this purpose. 

As for assembly proper, progress is still slow. There 
are, of course, many mechanical devices that auto- 
matically bring and fix components of simple shape 
together, for example in the assembly of modern 
doors, chassis-frames and engine parts, the capping 
of bottles and the manufacture of electric lamps. 


























Their scope and use will probably be increased in the 
future. But assembly problems are usually more 
complicated, involving delicate manipulation and 
adjustment. Only a complex and costly automatic 
control mechanism could compete with the brain and 
human hands on such tasks. It is far more likely that 
the assembly problem will be brought within the scope 
of simple mechanical techniques of the re-design of 
components specially for this purpose. This has 
already happened in the assembly of electrical circuits 
for radio and television sets. 


The Spread of Automatic Process and Product 
Control 

Automatic control is based on instruments that 
measure how far the physical or chemical state of a 
system varies from a desired value ; and on the use of 
this information to restore the system to the desired 
state. There is no new principle in this. The steam- 
engine has had a governor since the days of James 
Watt and a patent was filed for the first pressure- 
cooker as long ago as 1680. The automatic pilot was 
flying aircraft in 1925 and before the last war auto- 
matic control was being developed in many in- 
dustries, notably chemicals. 

The process-control systems found in most factories 
consist of four basic units ; the plant and the process, 
the measuring unit, the controlling unit and the 
correcting unit. 

The measuring unit detects and measures the value 
of controlled conditions (usually physical quantities) 
in a plant or process. The value of the temperature, 
to take one common variable, is transmitted to the 
controlling unit, which automatically compares it 
with the desired and pre-selected temperature. When- 
ever these values difler, a signal is sent to the correct- 
ing unit which alters an appropriate setting—of a 
steam-valve, perhaps—and brings the actual tem- 
perature back to the desired value. The plant itself 
forms an integral part of a closed loop. 

Automatic control techniques have found their 
main application in the process industries such as 
chemicals, petroleum refining, iron and steel, cement, 
paper, printing, food and brewing. In fact, it is 
probable that many of them could not exist and 
certain that none could have reached its present state 
of development without automatic control. There are 
probably two reasons for this. First, it is not difficult 
in these industries to organise production as a 
continuous-flow process. Second, the quality of the 
product is closely related to a certain simple physical 
property (such as temperature, pressure, rate of flow) 
that can be easily measured. In other industries it is 
extremely difficult to develop measuring units. Manu- 
facturers and customers often judge the quality of a 
product on what appears to be a crude subjective 
basis, The textile industries are a good example. It 
is possible to measure and control conditions like 
drafting, moisture content, the tension of threads 
during weaving, and the rate at which yarn and cloth 
are dried; but the relationship of these conditions to 
weaving properties and to the quality of the cloth as 
judged by feelings or draping (“handle” or “drape”’) 
is still not understood. It is hard to define properties 
like these, let alone measure them. 


Thus, the absenceof suitable measuring units to a 
very large extent explains the present limitations to 
the industrial scope of automatic control. Equally, 
where progress in the measurement of techniques is 
taking place, new industrial applications are begin- 
ning to emerge. For example, the development of 
instruments able to count introduces the possibility of 
automatically sorting batches of small components in 
the engineering industry; those able to select colours 
are being used for screening peas and beans before 
canning. A wide range of reliable instruments for 
controlling process conditions and product charac- 
teristics is in fact now available; several are mentioned 
below to indicate the variety of possible applications 
outside the chemical and petroleum industries, which 
have been the cradle of automatic control :— 

(a) Gauge control (in rolling sheet metal) ; 

(6) Tension control (wire tension during drawing 
and testing, uniform tensions in spinning, pro- 
cessing of cloth and rotary printing processes) ; 

(c) Weight control (control of dough weight in 
bakeries, automatic weighing millers for piston 
heads, automatic weighing and mixing of 
materials for brewing, plastic processing, con- 
crete mixing, etc.) ; 

Diameter control (in grinding operations and 
in control of cable sheathing diameter, etc.) ; 

(e) Speed control (in metal cutting operations) ; 

The spread of automatic control techniques outside 
the process industries is an important feature of the 
present position in this field of automation. The 
computer-controlled machine tool, for example, means 
that the techniques of automatic control are beginning 
to affect the basic operation of the metal-cutting 
industries. If current work on the development ot 
methods of measuring tool-wear bear fruit, these 
industries are likely to be fundamentally affected. 
But in the immediate future it seems more likely that 
automatic control outside the process industries will 
be limited to ancillary operations such as inspection 
and the automatic routing of components through the 
factory. 

The main impact of automatic control will continue 
to be in the process industries, and will probably 
spread wherever production can be organised as 1 
continuous flow of material which responds under 
control to changes in the conditions of production. 
The extent and speed of development will depend on 
economic factors. Usually, the economic advantages 
of automatic control are obtained only when it is 
designed as an integral part of new plants; and the 
greatest advances will, therefore, probably be in new 
plants rather than by modification of existing pro- 
cesses. Although such developments will be most 
striking in large firms able to finance by programmes 
of capital investment, there will be a steady increase 
in the extent of automatic control in individual pro- 
cesses even in the smaller firms. 


(d 


The Advent of the Electronic Digital Computer 
in Business Offices 

The forerunner of modern mechanical office equip- 
ment was the adding machine, invented by Blaise 
Pascal in 1642, but not produced commercially until 
1873. The machine saved time and eliminated 
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arithmetical errors ; but mistakes could still be made 
when feeding figures to the machine or when record- 
ing results. In the twentieth century specialised 
adding machines have been evolved to fit different 
accounting needs. The cash-register, for instance, 
records individual sales and the cash they bring in. 
Many specialised book-keeping machines have been 
produced and punched-card systems were first used 
on machines of this type, though they have since been 
put to many other purposes. With punched-card 
systems, information is punched on individual cards 
and mechanically arranged, tabulated and printed in 
any desired manner and more cheaply and quickly 
than by previous methods. Punched-card systems are 
undoubtedly the half-way stage between old-fashioned 
clerical work and a development that brings office 
work within the scope of automation—the modern 
electronic computer. These computers rapidly and 
automatically analyse information, and can often 
carry out a wide variety of clerical tasks, thereby 
making the automatic office a real possibility. 

The term “electronic digital computer ’’ covers 
many devices doing a variety of work. Electronic 
digital computers may be specially designed to under- 
take a specific type of problem, or they may be 
general-purpose machines. Some of the first applica- 
tions were with machines of the special-purpose type, 
but large companies tend at present to install multi- 
purpose computers which can accomplish a variety 
of tasks. 

Progress in using such machines has been especially 
rapid in the U.S.A. The International Business 
Machines Corporation and Remington Rand already 
produce large digital computers that are specifically 
designed for clerical operations—the IBM 702 and 
505 and the modified Univac. Remington Rand has 
installed fifteen Univac machines in the U.S.A. and 
more are on order. Eight of the existing installations 
are in Federal Government agencies while seven are 
hired to business and industrial firms, among them 
the General Electric Company (USA), Sylvania 
Electrical Products, the Metropolitan Life Insurance 
Company, the Franklin Life Insurance Company, the 
United States Steel Corporation (two installations) 
and the Chesapeake and Ohio Railway. Eighteen 
large IBM machines have been installed by industrial 
users, such as the Chrysler Corporation, the Ford 
Motor Company and the Monsanto Chemical Com- 
pany. It is reported that a hundred more machines 
have been ordered. 

In Europe, technical progress in the computer 
field has also been rapid, even though the number 
of applications to office tasks is so far small. In the 
United Kingdom several firms, including the British 
Machine Company, Powers-Samas Accounting 
Machines, Elliott Bros. (London), the Plessey Com- 
pany and IBM United Kingdom, are producing 
small electronic computers. Some of these machines 
are not really computers but calculating machines. 
They are very suitable for use in conjunction with 
existing equipment, such as punched-card records, 
sorters and collators. To take one example, a Powers- 
Samas electronic multiplying punch was installed by 
British Railways at Crewe in January 1955 and is 
used for problems of documentation and for control 
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of stock. Each calculation is done separately by two 
different electronic circuits and only if the answers 
are identical are the results printed for action. 

The most outstanding European example of a 
general purpose electronic digital computer used to 
do clerical work is probably the LEO of Joseph 
Lyons and Company Limited in the United Kingdom. 
The computer, called LEO after the initials of its full 
name, “‘ Lyons’ Electronic Office ’’, started in January 
1954 to prepare the pay-roll for one department of 
1,700 employees. With further experience LEO 
proved itself very reliable and was given more work 
to do. It now calculates the pay-roll for 10,000 
employees in about four hours instead of thirty-seven 
full-time clerks under supervision using orthodox 
office machinery. Towards the end of 1955, it began 
to work out the pay-roll for the employees of an 
additional large company. 

LEO also handles the daily orders to the bakeries 
from more than 150 Lyons teashops. Every afternoon 
it prepares all the data and records relating to pro- 
duction, assembly, packing, despatch, cost accounting 
and other processes. Final revisions are received by 
telephone before 3.30 p.m. and the job is completed 
by 4.45 p-m. 

After accomplishing all these tasks, LEO still has 
time for a variety of contract work for outside 
companies. 

The amount that LEO can save in clerical costs 
depends largely on the nature of its work but, 
according to one estimate, it could easily be £100,000 
a year and might be considerably more. A new 
machine, LEO II, has recently been designed : it 
can work four times as fast as LEO I and should be 
even more reliable. Its capital cost will be about 
£75,000. 

Electronic digital computers employed on clerical 
work, such as those described, are as yet few and far 
between. This should not be forgotten. We are 
only at the beginning of the application of electronic 
computing devices to routine clerical work. Never- 
theless, it is a striking fact that less than ten years 
after the completion of the first electronic digital 
computer in the U.S.A., all the main manufacturers 
of business accounting machinery in France, the 
United Kingdom and the U.S.A. are entering the 
field. 

Not enough is known about the economics of the 
electronic computers in offices to predict their future 
uses with any certainty. However, they are likely to 
be employed wherever rapid analysis of masses of 
routine information is necessary. Any large manu- 
facturing company is likely to have sufficient work of 
this nature to justify an electronic computer of some 
sort. The industries most likely to be affected in the 
near future are those where the routine analysis of 
information is a central feature, for example banking 
and insurance. Small firms will be able to make use 
of hire services provided by manufacturers of 
computers. 

Thus, there can be little doubt that the electronic 
digital computer has an important future in business 
offices. The rate of introduction of computers will, 
however, be controlled less by the cost of the equip- 
ment than by the necessity for re-planning of office 





























procedure involving the careful study and reformula- 
tion of existing office routines, with all the obstacles 
and delays that they may incur. 

Apart from the automation of large routine offices, 
computers are likely to have a major use in marketing 
and distribution and in the operation of transport 
systems. 


Il._AUTOMATION AND THE ECONOMY 

Automation has a particular significance for 
countries such as this, possessing a highly developed 
industry and dependent on export trade. Changes 
in the pattern of industry and of exports over the past 
few decades have shown that we are more and more 
dependent on those industries which produce capital 
or consumer goods of a sophisticated type, containing 
a high added value in terms of skill, workmanship and 
science to the imported raw materials from which 
they are manufactured. In fact, over a period, rate 
of technical innovation is likely to be the main factor 
controlling our productivity level. Furthermore, we 
are enjoying a period of full employment, so that 
further expansion of our production depends on a 
better deployment of labour and skill. Rapid intro- 
duction of automation thus offers an obvious means 
of improving the economy and if well planned is 
likely to attract the support of all sections of the 
community. The impact of automation will bring 
with it economic and social problems of a type 
common to all technical changes in which labour is 
replaced by plant. 

There is, however, one new element in the situation 
we are now encountering—the greatly increased speed 
of technical development. In the past, innovations 
have been established slowly. The initial mechanisa- 
tion of the cotton industry took some 70 years, and it 
took about a century for industry to adopt the steam 
engine anywhere near fully. Only a fraction of that 
time is needed for developments of similar importance 
today, such as turbo-jet engines in aircraft and 
synthetic fibres like nylon or terylene. It is to this 
phenomenon of rapid technological change, rather 
than automation as such, that we need to adjust our 
thinking. What is required is a body of ideas and 
techniques of an economic and social character which 
will enable automation, in common with other major 
technological developments, to be introduced smoothly 
and rapidly without the social costs which have 
accompanied rapid change in production techniques 
in the past. 


The rapid development of automation and of 


technology generally has suggested to many that the 
world is entering a period of plenty in which the 
supply of goods will increase so rapidly that it might 
become difficult to find sufficient consumers. This is 
hardly supported by present trends which show that 
in this country and even in U.S.A. the output per 
worker is still increasing sufficiently slowly to allow 
ample possibility of adjustment of economic and 
consumption patterns to the new circumstances. 


The Extent and Pace of Change 

The most important question to be answered is 
how far and how fast is automation likely to go. We 
can only guess. The above analysis of the technical 








trends suggests that the technical and economic 
advantages of techniques of automatic production are 
such as to assure it a wide potential field of use. 

But do not these advantages only occur when pro- 
ducts are produced on a large scale? If so, the 
majority of British firms would be ruled out. Full 
automation would probably depend on long runs of 
production in most cases and obviously, the depend- 
ence of some kinds of partial automation (e.g. transfer 
machines) on long runs of product, and the difficulty 
of adapting it to changes in product design, favour 
the large firms catering for big, steady demand for 
products of standard design. But automation is not 
always as dependent on economies of scale as is some- 
times suggested. Some kinds of automatic equipment 
(e.g. the computer-controlled machine tool and to 
some extent process-control mechanisms) are in- 
herently flexible, and can be adapted to changes of 
product. The high capital cost of much automatic 
equipment obviously presents a problem to the 
smaller firms, but it need not rule them out completely 
since this cost varies widely with the different form of 
equipment, some of which is not beyond the financial 
resources of smaller firms. This is particularly true 
of the processing industries where automatic units 
need not always be much more costly than conven- 
tional plant. Moreover, it may be possible for 
medium and small firms to get the long production 
runs required by simultaneously studying methods of 
production and the pattern of orders with a view to 
standardisation. In some industries, for example 
aircraft and cars, the small specialist firms producing 
a small range of components may be in a favourable 
position, since they usually produce those components 
in larger quantities than would the manufacturer of 
the final product if he made the components himself. 
Thus, although automation is more likely to concern 
large firms, it certainly cannot be ruled out as 
irrelevant to the medium and small firms that pre- 
dominate in Britain. 

A second feature of the probable future extent of 
automation is that it is most likely to be introduced 
by industries and firms that are expanding their out- 
put, and particularly those which are re-equipping to 
do so. The reason is that contracting firms and 
industries are unlikely to have the material resources 
to invest in automation and the zest to re-think their 
processes to the extent required. On the other hand, 
it is conceivable that rationalisation of a contracting 
industry, such as a branch of the textile industry, 
might be most successfully achieved by introducing a 
high degree of automation. It seems unlikely, how- 
ever, that the “ depressed ”’ industries in Europe will 
either seek or find their salvation in automation. 

But we have so far only discussed half, and the less 
important half, of our question. Given a wide scope 
for automation we still need to know at what rate the 
material and human resources necessary for its growth 
can be made available. 

First, capital. It is usually assumed that auto- 
matic equipment will cost more than the converted 
machines to produce equal output. This is by no 
means true in particular cases. Nevertheless, auto- 
mation is likely to increase the rate of expenditure on 
capital goods because machinery has to be replaced 
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more often whenever rapid advances are being made 
in techniques; and also because the increased pro- 
duction that goes hand-in-hand with automation 
implies the use of more machinery. Even so, since a 
relatively small proportion of the national product is 
spent on industrial plant, the increase needed for 
automation could probably be met from the expand- 
ing national product, without halting the rise (in 
absolute, not proportional terms) in the volume of 
expenditure for other purposes. Thus, in terms of 
national accounting, there should be no difficulty in 
finding enough resources for automation. Of course, 
this is merely to say that the economy should have 
sufficient resilience to support a rapid spread of 
automation. It does not mean that the industrial 
assessment of the situation by individual firms will 
lead to this capacity for automation being realised; 
some may be discouraged by their assessment of 
future markets. But since in any case automation is 
likely to be taken up by expanding, aggressive com- 
panies, it seems unlikely that they will fail to finance 
development from their own reserves, or, alternatively, 
make a successful bid for the necessary backing on 
the capital market. All in all, we come to the con- 
clusion that shortage of capital is unlikely to hinder 
the spread of automation on a scale that can be 
justified on other economic grounds and is possible 
for practical reasons. 

What of machinery or materials? Obviously more 
automation mcans more capital equipment, and there 
could be a shortage of machinery for automation even 
though there are sufficient funds to buy it. Again, 
we may run into shortages of materials such as steel, 
or into a bottleneck in electricity supply for industrial 
purposes. All these are possibilities. Any expand- 
ing economy is bound to be working near the limit of 
availability of some physical resources. But it is 
surprising how much an urgent demand—reflected in 
prices—calls them into being for essential purposes. 

This is much less true of man power. In the 
United Kingdom we are already faced by a chronic 
shortage of technologists and scientists. Automation 
will have to compete with pressing claims from educa- 
tion, defence, atomic energy and many other 
important developments in industry. Resources of 
skilled technical manpower are very inelastic because 
of the long period of training required. Indeed, the 
very limitation to an expansion of automation seems 
likely to be the one that is most difficult to overcome 
—manpower. For this reason alone we are unlikely 
to be faced by anything in the nature of a rapid 
general shift to automatic methods. In fact, the 
probability is that automation will proceed at a 
slower pace than is desirable on economic grounds. 
The likely shortage of skilled technicians and scien- 
tists and of managers with the know-how to operate 
automatic plants, are the main difficulties to be 
overcome, rather than any widespread displacement 
of labour. 


The Effect on Industrial Structure 


Advances in technology have in the past tended to 
concentrate production in large, highly capitalised 
undertakings with complex technical processes. The 
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reason for this is that in general only such large firms 
can afford to employ the specialists who can apply the 
accumulated scientific and technical knowledge to 
the needs of the firm. Moreover, they can afford to 
finance research directed to the particular com- 
mercial objectives of the firm, and even to risk 
investment in research of a type from which there 
can be no certain return, but which on occasion leads 
to a really big advance in product or production 
technique. Automation is likely to reinforce this 
trend. 

A secondary trend will be the growth of small firms 
which specialise in a limited range of components, 
intermediates or instruments often as a service to the 
manufacturer of final products. This is because size 
of market is a better guide than size of firm to the 
possible economic advantages of automation. Super- 
ficially, this second trend appears to run counter to 
the move in the direction of larger firms. In fact it 
may not. For the mutual dependence between 
component or machinery manufacturer and the pro- 
ducer of the final product will tend to lead to financial 
as well as contract arrangements between them. It 
is interesting to note, for example, that some of the 
large motor-car manufacturers in the U.S.A. have 
had to lend money to the suppliers of their machine 
tools to enable them to develop new automatic 
machinery. Such arrangements would logically fol- 
low from the fact that automation often requires 
steady, high levels of output, and from the economic 
penalties that would arise if outside suppliers were 
subject to delay and uncertainty. 

Another feature of some importance will be changes 


in the cost structure of industry, in the direction of 


diminishing the proportion of labour in total cost. 
This raises the problem of the relationship of “‘ leader”’ 
firms in an industry which has adopted the latest 
techniques, to those with a radically different cost 
structure. For example, the attitude towards wage 
increases would in all likelihood be somewhat 
different in the two cases, because the financial 
burden of a particular increase would be different. 


Employment 


The known facts concerning the effect of auto- 

mation on employment can be very simply stated. 

1. Automatic equipment very often brings striking 
savings of direct labour; savings of the order 
of 40-50% have been widely reported. 

2. These savings only rarely seem to have resulted 
in workers being dismissed. 

How can this be explained? Most of the firms that 
are likely to introduce automation can readily absorb 
displaced workers for two reasons. In the first place, 
they will probably be large firms which can transfer 
displaced workers to other departments or, if this is 


not possible, adjust the rate at which the wastage of 


labour is made good. Secondly, automation has 
made most headway in industries with expanding 
output, such as electronic equipment, motor vehicles, 
chemical products and petroleum. Because labour 
is scarce, labour-saving methods often provide the 
only way of expanding production and meeting 
demand. 
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Thus, if managements are able to plan the man- 
power aspects of automation, as well as the technical 
requirements, the dismissal of workers can often be 
avoided. ‘There are, however, many questions that 
need study well in advance. For example, can dis- 
placed workers be absorbed elsewhere in the firm; 
how far will it be necessary to take advantage of the 
natural wastage of labour; and what training will be 
required to equip the workers either to operate new 
machines or to work in other departments. Provided 
such problems are well considered, and provided the 
trades unions concerned are brought early into con- 
sultation, so that the workers are kept informed as to 
how they will be affected and what is being done for 
them, it should be possible to introduce automation 
with a minimum of disturbance. 


The absorption of displaced workers is, of course, 
much easier under conditions of full employment in 
the economy. In the United Kingdom for example, 
there has been a high level of demand for goods and 
services and many industries have experienced almost 
continuous shortages of labour. While these con- 
ditions exist, and provided that the rate at which 
automation is introduced does not become over- 
whelming, there is no reason why the introduction of 
automatic machinery should generally give rise to 
more then temporary unemployment, even when the 
firms introducing the machinery are themselves unable 
to absorb the workers who are displaced. Moreover, 
the increase in productivity resulting from automation 
will help to maintain a high level of demand insofar 
as it enables manufacturers to reduce prices and 
stimulate the demand for their goods. 

Even when there are more jobs than workers, as in 
full employment, problems of labour transfer may 
arise if the skills or abilities of those displaced do not 
match the vacant jobs or are not immediately 
available in the right area. How serious these pro- 
blems become will depend on the extent and character 
of the existing mobility of labour. The figures 
suggest that the normal rate at which jobs are changed 
is high—one change of job each year for every three 
workers in employment. Movement between jobs 
on this scale could help to soften the impact of auto- 
mation; but if firms were to adopt automation on a 
large scale and at the same time in an industry which 
is heavily concentrated in a few localities, there might 
be acute problems of local unemployment and local 
shortage. It might be necessary to bring fresh 
industries into such areas. Special training might 
also be needed, if particular skills were widely 
affected; older workers in particular might experience 
difficulty in acquiring new skills. 


The New Skills 


The acquisition of new skills by displaced workers 
is an important matter. The first question is 
whether automation needs skills that are beyond the 
grasp of the existing workers. Operatives on auto- 
matic processes fall into two main groups; machine 
minders in the engineering and other manufacturing 
industries;: and process-monitors, who have long 
existed in industries like chemicals and petroleum. A 


good example of the former group is the operator in 
charge of a transfer-machine in the motor-car 
industry. Such operators are semi-skilled, as were 
their predecessors on traditional machine tools. They 
have more to think about than the operator of an 
individual machine tool; their actions are more 
varied and continuous; they may cover more ground, 
have more points to watch, and need to react more 
promptly. They also have more responsibility in the 
sense that more scrap results from their mistakes, and 
consequent dislocation of production is more serious. 
But they do not need any very special training. 
Usually they can be trained on the job in a period of 
a few weeks. Much the same is true of the second cate- 
gory of operators—process monitors. For example, 
operators monitoring a continuous strip mill in the 
steel industry on which there is automatic control 
certainly do not need any greater skill. The work 
on a continuous mill is in fact less exacting physically, 
and calls for less skill based on experience. As far 
as present types of automatic equipment are con- 
cerned, the only example of a real break in operative 
skills seems to be the electronic computer used on 
office work, and even in its case the operating team 
can to some extent be made up of clerical workers 
re-trained on the job. 


No general conclusions can be drawn from such 
cases. But it does seem unlikely that operators on 
automatic processes will need advanced technical 
training. They may need more or less skill than 
formerly, according to the particular process in 
question, but there is rarely a sharp break with 
existing skills. 

The effect on operative skills is only one side of the 
problem. A more important result of automation 
seems to be that the proportion of operatives to other 
categories is considerably changed in factories where 
automation is extensively used. 

First, it is reasonably certain that the ratio of 
managers, supervisors and technicians to operatives 
will be greater in automatic than in non-automatic 
plants, because processes will be more complex 
technically and managerial control will have to be 
stricter. This trend already exists and evidence of 
it, though fragmentary, is consistent. Moreover, the 
skills required of both managers and technicians will 
be different. In management, deeper knowledge of the 
technical aspects of the processes will be required; 
the need to use advanced techniques of planning and 
control so as to ensure high rates of output without 
costly delays will tend to increase the importance of 
formal training for management. The vital import- 
ance of technical decisions will mean that more 
technicians than in the past will have to take manage- 
ment responsibility. All this points in the direction 
of highly-trained, technically-competent profession- 
ally-conscious managements. 

A second consequence is that the proportion of 
maintenance men to operatives rises. For example, 
Table I, which sets out the proportions in"different 
categories before and after the introduction of a 
continuous strip mill in a British steel firm, shows that 
the’proportion of craftsmen who directly maintain the 
process is more than doubled. 
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Table I 


IMPACT OF THE INTRODUCTION OF A CONTINUOUS 
Strrip-MILL ON OccUPATIONAL STRUCTURE 


(a) Operatives and Maintenance Craftsmen 


Before After 
per cent. per cent. 
Craftsmen ink 4 10 
Leading hands ... 15 7 
Semi-skilled _... 55 62 
Unskilled ane 12 15 
Juveniles nes 14 6 
Total ... 100 100 
(b) Managers, Supervisors, Clerical Workers and 


Technicians 


Increase from 10 to 14 per cent. of the total 
labour force. 


The conclusion to which we are drawn is that if the 
new technical management and maintenance skills 
are taken into account, the general level of skill will 
tend to rise in the sectors of industry affected by 
automation. What happens to the level of skill in 
the working population as a whole will depend on the 
extent to which automation spreads, and on what 
happens to skills in those sectors of industry that it 
does not affect. (The effect of automation could be 
overshadowed by the influence of other developments, 
such as the continued spread of traditional techniques 
of mass-production). But on the whole it seems that 
the level will rise, rather than fall. 

This being so, vocational training and education 
are likely to need close examination. Not only will 
it be necessary to expand facilities, and to institute 
new courses, but also to examine existing courses, 
including traditional apprenticeship schemes, to see 
whether they are meeting modern needs. 





Ill.—_AUTOMATION AND THE FIRM 

Most of the issues raised above do, of course, have 
implications for individual firms. But in general 
they all turn on conjecture about the future scope of 
automation and the rate at which it will be intro- 
duced. Other effects arise in individual firms quite 
regardless of the general position in the economy as 
a whole. 

Many firms that have introduced automatic 
techniques will admit freely that they started with 
much faith in the venture, but with little certain 
knowledge concerning its profitability. While deci- 
sions to introduce automatic processes will become 
easier as costing data accumulates, progress will 
depend during the present exploratory phase on the 
willingness of individual firms to take the first 
imaginative step. This depends in turn on the 
characteristics of the entrepreneur—the urge to be 
technically up-to-date and an optimistic assessment 
of future markets and trends. In the long run, how- 
ever, automation will make progress wherever it has 
demonstrable economic advantages over existing 
processes and equipment. It is necessary to study 
cost and operation of existing automatic equipment 


392 





very closely before attempting reliable forecasts of 
desirable trends. Indeed, it seems that information 
on costs could contribute more of value to the rapid 
acceptance of automation than further exposition of 
its technical possibilities. It is to be hoped, therefore, 
that those firms which have gained experience in 
automatic production will, in the national interest, 
make available as much cost data as the competitive 
position allows. 


Management and Automation 

The use of automatic techniques of production has 
three main consequences, so far as management is 
concerned: 

(1) an increase in the technical complexity of pro- 

duction; 

(2) technical integration within processes, which 
means that if one machine or process is stopped, 
all are stopped; 

(3) high captilisation, with machinery taking a 
bigger share, and labour a smaller share, of 
the costs of production. 

These trends result from mechanisation of all types, 
but are strikingly intensified by automation. They 
increase the responsibilities of management by requir- 
ing a heavy investment of capital and a high rate of 
output, by making plants inflexible in terms of what 
goods can be produced. The main implication for 
management is, in fact, the need for planning and 
control of a very high order. 

It will be more important than ever before to plan 
the construction of a new plant well in advance. 
Each piece of equipment has to be carefully chosen 
with the needs of the whole organisation and lay-out 
in mind, because a single unsuitable unit can lower 
the efficiency of the whole system. The possibility of 
introducing automation should be considered very 
carefully when working out the design of a product. 
Consumer trends and market possibilities will have 
to be studied before the initial costing is done, with a 
view to discovering how adaptable the new equipment 
must be. 

Planning is equally necessary once the plant is in 
operation, its main task being to maintain a high 
output by devising suitable operational programmes 
and changing them where necessary. There are 
three main tasks of organisation: to overcome the 
technical inflexibility which occurs in automatic 
plants, as in all highly integrated plants, where pro- 
cesses and machines are linked together; to find and 
operate an efficient maintenance system; and to 
ensure that the automatic processes run continuously. 

Automation implies many important changes and 
additions to the functions and techniques of manage- 
ment and lays particular emphasis on the need for 
study of industrial operations, cost control and market 
trends. Technical knowledge and training will be 
expected of the manager to a much higher degree 
than at present, but equally human qualities of 
versatility and adaptability will be demanded. In 
common with other types of technological innovation, 
the complexity of the automatic factory will require 
the manager to be able to understand and reconcile 
the various skills, needs and possibilities of the ever- 
increasing number of specialists. 





























Automation and the Structure of Management 

Automation in industry is not yet sufficiently widely 
developed to enable its influence on the structure of 
management to be forecast. Nevertheless the need 
for planning and centralisation which it brings, as 
well as the complex technology which is inherent in 
it, suggest that structural changes will be necessary. 
It is probable, however, that the changes will be 
evolutionary and gradual rather than abrupt and, 
indeed, many management problems which have 
been encountered and overcome in the process 
industries and in those which have complex assembly 
lines have already much to teach firms new to 
automatic production. 

Automation, in common with other complex pro- 
duction trends, requires that scientists and technolo- 
gists should find their right place in management 
because technical considerations affect an increasing 
number of policy decisions on development invest- 
ment, planning and operation. There is a double 
need: namely, for managements to have a broad and 
balanced understanding of the new principles emerg- 
ing from scientific and technical development, and 
for scientists and technologists to have more under- 
standing of the economic and managerial factors 
involved in implementing their advice. It may well 
be that scientists and technologists will become 
members of the top-management team more frequently 
than in the past. Some functional departments are 
also likely to become more important than hitherto, 
e.g. maintenance and design. These structural 
adjustments are likely to be achieved more smoothly 
where technical departments have already an 
effective voice in management. 

Automation may also weaken the “ line and staff ”’ 
principle, owing to the need for a more effective type 
of communication within the factory between the 
various technical specialists who set up the plant and 
correct faults in operation and also between machine- 
minders, maintenance personnel and _ technical 
specialists in event of a break-down. Where faults 
have to be remedied quickly, the machine-minder 
may have to use his intimate knowledge of his own 
piece of equipment or process and call in the correct 
specialist department without going through the 
normal points in the chain of authority on the line. 
In such cases the essential working link may be 
between operator on the line and the technician, 
which could modify profoundly the job of the foreman. 
He may be less concerned with decisions that affect 
production than with the keeping of records; further- 
more, while his role of man-manager will still persist, 
it may well be less dominant owing to the very 
discipline of the technological process. Whatever 
management structure emerges must be flexible, 
unified and discouraging of the growth of separate 
and rigid functional “ empires.’’ Automation requires 
technical experts to be co-operative and their work 
geared to the production policy of the firm as a whole. 


Management and Operatives 

These consequences are also reflected in changes in 
the relationship between management and_ the 
worker. For example, the rapid communication of 
information about process faults—necessary if econo- 


mically prohibitive delays are to be avoided—means 
that the operatives will tend to work more directly 
with technical management than in the past. Further, 
effective maintenance, and especially preventive 
maintenance, will depend on good liaison between 
operatives and maintenance men. To operate effec- 
tively in automatic production the worker will need 
a better understanding of the plant than in the past, 
and clearer appreciation of management objectives. 
In a real sense, he will need to be part and parcel of 
the management team, even though what he is doing 
may not need high skill or long training. 

A second consequence is inherent in automatic 
working. Management objectives are not so depen- 
dent on the exertion of effort by the workers. 
Moreover, because the operator’s job is frequently to 
keep watch for untoward events, rather than actually 
intervene in the process, the effectiveness of operations 
is little affected by the efficiency of his manipulation 
movements. For both reasons, it ceases to become 
an object of management attention, either to get the 
maximum effort from him, or to improve his manual 
movements. Rather, as suggested above, manage- 
ment looks to him for a sensible understanding of 
what is going on in the process, and intelligent action 
in the event of emergency or breakdown. 

The change in the cost structure also has its 
implications. When direct labour is an important 
part of total cost, management is bound to concen- 
trate on improvements in its efficiency; much of the 
technique of management has this as its aim. If 
automation changes the cost structure, as it does, then 
efficiency will tend to be sought elsewhere. 

Taken together, these changes imply a somewhat 
different management-worker relationship: the 
worker on automatic processes will be less an object 
of management techniques than on non-automatic 
processes. 


Conditions of Work 

Remote control, whether by electronic or other 
means, takes the operator one step further from the 
chain of operations, since he need not be tied to a 
single operation. Thus, automation can improve 
physical conditions in varying degrees, the benefit 
being especially great in occupations, like steel-rolling, 
that were formerly arduous. 

It may be necessary to run automatic machinery 
continuously, either because it is costly to shut down 
a plant (in the process-industries, for instance) or 
because the ratio of capital to labour is high and the 
capital equipment needs to be employed as fully as 
possible. A consequence will be the wider adoption 
of shift working, and the periodic shutting down of 
plant for inspection and maintenance. These develop- 
ments are bound to stimulate fresh thinking about the 
arrangement of working hours. The best possible 
arrangement must depend on several factors; what 
period of monitoring duty is compatible with effici- 
ency, health and safety; what are the technical 
requirements for continuous operation and main- 
tenance of plant; and what effects shift-working has 
on domestic and community life. 

Since the rate of output is decided on technical 
grounds, and is controlled by technicians rather than 
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by operatives, piece-rates based on the output of 
individual workers may not suit work on automatic 
processes. Moreover, the contribution of one opera- 
tive can rarely be isolated from the contributions of 
others, so payment will tend to reflect the performance 
of a team or factory rather than that of an individual ; 
and it may be based on criteria other than output, 
for example machine-utilisation. Also new tech- 
niques like job-evaluation and merit-rating will 
probably be more widely used for similar reasons. 


Job Satisfaction 

Research has shown that pace-setting of the worker 
by the machine is often an important source of 
dissatisfaction. It is neither physiologically or psycho- 
logically natural to work for long periods at a constant 
pace, such as is required in some mass-production 
plants that are highly mechanised. The operator on 
a fully automatic process rarely needs to adapt his 
speed of working to that of the machine. Usually 
his work consists of routine checks according to a 
programme which he or the management has set. 
Only occasionally is he called to action by the 
machine—when it breaks down, for instance. But in 
partly automatic processes the problem of pace- 
setting remains. One good example concerns the 
operator who does repetitive work between two auto- 
matic machines, which require work to be removed 
and fed respectively, both at fixed intervals. Another 
example is the monitoring of processes, where the 
worker has to close the control-loop and in doing so 
to act on a continuous flow of signals. In such cases 
the worker is tied to the process and may suffer 
boredom and fatigue, especially where the task, 
though simple and repetitive, calls for constant 
attention. 

The more a process becomes automatic, without 
actually completing the change, the greater is the 
likelihood of dissatisfaction due to pace-setting by the 
machine. But this trend seems to be reversed when 
processes become fully automatic, since the worker 
is no longer immediately involved in the chain of 
operations on the product. 


IV.—CONCLUSIONS 

Automation is a convenient term to express three 
separate lines of technological development, namely, 
mechanisation, automatic control and the use of the 
electronic computer, which are converging to make 
possible in the future, completely automatic produc- 
tion. Full automation will not be achieved on a wide 
scale for many years to come, but advances in each 
of these three streams of progress and in their 
integration are rapid and sufficiently novel to 
constitute a new phase of industrial evolution. 

Some of the technical trends can be foreseen 
clearly. The production of handling and assembly 
of components will be steadily mechanised and 
transfer machines will be ever more widely used in 
the mass production of engineering components. The 
automatic control processes, already far advanced in 
great industries like petroleum or chemicals, will 
continue to make progress and to extend to other 
manufactures. Electronic computers will provide an 
increasing service to management, at first through 
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routine clerical work, later in problems of distribu- 
tion, marketing and transportation and then again in 
controlling processes and machinery to enable that 
integration of control to be achieved which must 
precede the establishment of the automatic factory. 
It is likely, indeed, that in the next decade, the most 
striking results will be achieved by extending use of 
computers. 


Automation is of particular importance to this 
country with its limited labour force, its dependence 
on exports and its need to manufacture and sell goods 
with a high content of science and skill. Automation, 
if intelligently applied, offers one of the best possi- 
bilities to us to increase the general productivity of 
industry and to maintain prices at a competitive level. 
At the same time it can contribute to the increase of 
living standards. 


It seems clear then, that the impact of automation 
will gradually increase during the next decade or two, 
although many industries will probably be only 
indirectly affected. The benefits will be most 
obvious to large firms in expanding industries, 
although many small specialist firms are well suited 
on both economic and technical grounds to auto- 
matic working. 


The factors controlling the rate of introduction of 
automation are economic, social and psychological 
rather than technical and much information and, 
indeed, research is required if difficulties are to be 
overcome. Firstly, and most importantly, auto- 
mation has need for well-trained and enterprising 
management. The most important brake on pro- 
gress will almost certainly be the existing and 
prospective shortage of technologists and managers. 
It takes longer to train a first-class technologist than 
it does to build a modern factory or atomic power 
station. Automation both increases the need for 
them and requires of them more in the way of 
qualifications, skill and judgment. It will necessitate 
the expansion of training facilities within the educa- 
tional systems and a reassessment of the needs they 
serve, which needs frequently cut across the existing 
boundaries of professional training. Automation 
implies also that firms should seek to promote and 
train the potential managers and technologists still in 
the ranks. Qualities such as versatility, adaptability 
and a capacity for understanding other viewpoints 
and the significance of special skills, would look like 
being increasingly valued in managers and profes- 
sional staff. 

Automation, like all major innovations, entails 
great risks and at each stage firms must have the 
imagination and resolution to take sensible risks and 
to act when only informed guesswork can help. 
There is an urgent need for comparative information 
on capital and running costs of automatic and con- 
ventional equipment to make a balanced judgment 
possible on whether to innovate. Progress with 
automation will also depend on how readily individual 
firms can raise capital for development. On the 
national scale, capital should not be short for rates of 
development now envisaged; large firms should be 
able to save or raise all they need, especially in 
industries of expanding output. Scarcity of fuel, 
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certain materials and some types of machinery may 
be generally felt. 


At present there is much concern with the possibility 
of automation causing unemployment. This is 
unlikely to be a serious problem if its introduction is 
not too rapid and shortage of technologists will 
probably make sure of that. Furthermore, within 
the individual firm it can be avoided by keeping 
redundancies to a minimum so that with full employ- 
ment, redundant workers can be quickly re-absorbed. 
It is, however, of the greatest importance that trades 
unions should be consulted at every step and well in 
advance of the introduction of automation and, that 
due attention be paid to the needs, feelings and 
problems of the workers concerned. 


Changes in operative skills will also be made more 
smoothly if they are carefully planned, if provision 
is made for on-the-job training and if workers are 
consulted and informed of future developments. 


There may be some difficulties in acquiring new skills, 
especially for older workers. 

Automation will have many other social con- 
sequences; it will necessitate shift-work in many 
places where it is not yet accepted. It will increase 
opportunity by providing more jobs _ requiring 
technical or management skills, it will cut out many 
dull, heavy or fatiguing jobs. 

It appears then, that automation offers great and 
rewarding prospects to the nation as a whole, to 
management and to the workers. It is, however, 
likely to develop slowly—too slowly for the general 
good. Like all major changes it entails risks and 
could well create serious problems which will have 
to be solved if we are to avoid the social and economic 
dislocation which marred the early history of the 
industrial revolution. This can be done provided 
there is co-operation between all concerned. Finally, 
it should be clearly recognised that automation brings 
the biggest yet challenge to management. 





REGIONALISATION: A REVIEW OF PROGRESS 


by HAROLD BURKE, Post Chairman of Council: Chairman of the Special Committee on Organisation 


f ipees Institution is now approaching the end of 
the second year of the Regional structure. In the 
majority of cases, Regional Officers will have com- 
pleted their term of office, and in the natural order of 
things, new Officers are now being elected. It is, 
therefore, probably a good time to consider how 
effective this Regional Organisation has been, bearing 
in mind that the scheme was introduced amid a great 
deal of opposition and apathy. It was, however, 
approved by Council and the Annual General 
Meeting of members in a fully democratic manner. 

It is also timely that we should consider the back- 
ground which existed at the time when this scheme 
was first under discussion. At a meeting of Council 
on 27th April, 1950, the Finance and General 
Purposes Committee were authorised to form a 
Special Cominittee with the following Terms of 
Reference :- 

“To conduct a general survey of the whole 
organisation of the Institution and make 
recommendations as to improvements which will 
enable the Institution the more efficiently to 
attain its object.” 

The under-mentioned members, in addition to 

myself, accepted invitations to join this Committee : - 


Major-General K. C. Appleyard, C.B.E. ; 
Mr. W. Puckey (now Sir Walter Puckey) ; 
Mr. J. Blakiston ; 

Mr. E. D. Broome ; 

Mr. R. S. Brown ; 

Mr. H. Gardiner ; 

Mr. J. E. Hill ; 

Mr. B. G. L. Jackman ; 

Mr. R. W. Mann ; 

Mr. A. Oppenheimer ; 

Dr. Herbert Schofield, C.B.E. ; 

Mr. C. H. T. Williams. 


Throughout their deliberations, the Committee had 
in mind the following objectives :- 

1. To raise the status of the Institution and the 
standards and effectiveness of the profession 
and the membership. 

2. To make the Institution eligible for a Royal 
Charter. 

Some time was spent on preliminary investigation 
and the Committee held its first meeting on 29th 
September, 1950, and issued its first Report in 
October, 1951. During the first year of their delibera- 
tions, the Committee met monthly, and in addition, 
considerable correspondence was conducted through- 
out the Institution to deal with a large number of 
items which were on the agenda for discussion, many 
of which were finally rejected. 

In March, 1952, the Report had reached the stage 
when it was sent back to the Special Committee by 
Council with comments and proposed amendments, 
and the whole series of subjects were again examined 
in the light of experience and the suggestions which 
had been received from most of the Sections, in- 
cluding the Overseas Branches. Ultimately, the basic 
principles, as a Final Report, were approved by 
Council. Instructions were then issued that it was 
necessary to amend the Articles of Association, and 
the final revised Report was approved by Council 
and the Annual General Meeting held on 28th 
January, 1954, with a view to the whole scheme be- 
coming effective on Ist July, 1954. 

It will be seen, therefore, that the discussions on 
this project at all levels took approximately four years, 
and at no time can it be seriously considered that 
hurried decisions were made which might have a 
detrimental effect on the well-being of the Institution. 
Apart from a number of detailed recommendations, 
the main points in the Report can be summarised 
under the following headings :- 
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(a) Headquarters Organisation 

The Committee were free to investigate every 
phase of the Institution’s organisation and to make 
a number of important recommendations for improve- 
ment, 


(b) Regional Organisation 
(c) Standing Committees 


The Editorial and Papers Committees were set up 
in place of the existing Technical and Publications 
Committee. 

The Terms of Reference of all Standing 
Committees were overhauled and brought up to date. 


(d) Journal 

The new Journal was devised and issued as a 
result of setting up the Committees referred to in the 
preceding paragraph, and because of the change in 
policy in connection with the size, advertising con- 
tracts, etc. The whole basis of the Journal was 
altered with the object of making it a much more 
vital part of our organisation, with, at the same time, 
a balanced economy. It can be fairly claimed that 
this outlook for the future has been more than 
justified by the results. 


(e) Overseas Administration 

A new structure of communications was set up 
which, together with a scheme for the remission of 
fees to the U.K., were the outstanding features of 
this particular section. 


(f) Regionalisation 

It was considered that the Regional structure 
offered many advantages to the Institution, the first 
being control of the effective size of the Council. 
Under the Constitution at that time, setting up 
new Sections automatically increased the size of the 
Council, and similarly the growth of existing Sections 
beyond a certain number of members also increased 
its size which had grown steadily over the years. 
In 1940, there were 48 members, and in 1953, this 


number had increased to 83. Attendance was not’ 


good, and an average of 30°% to 40°% meant that 
continuity of thought and good management became 
increasingly difficult. It was proposed that Council 
representation should be on a Regional basis, which 
would have the immediate effect of reducing the 
size to about 48 members. It was thought that it 
would be possible to select members on a Regional 
basis who could find time to attend Council Meetings 
in London. 

The second advantage envisaged was that the 
responsibility for the expansion of the Institution 
would be largely in the hands of Regional Committees. 
In this connection, it was considered that local 
industrialists were more likely to generate sufficient 
enthusiasm for the growth of the Institution with 
their local knowledge and they would have more time 
for development without being involved in Sectional 
organisation in connection with lectures, meetings, 
works visits, etc. 

It was recommended, however, that each Region 
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should aim at holding one principal function each 
year in the form of :- 

(i) a Paper given by a prominent industrialist, who 
would be able to find the time to give a Paper 
at Regional level which certainly could be 
published and might also qualify for National 
Paper status ; 

(ii) a Works Visit and Conference at high 
managerial level ; 

(iii) a social event of the same order. 

The Regional structure was also charged with the 
responsibility of co-ordinating the work of the 
Sections. It was considered that many of the larger 
and more senior Sections could give invaluable 
assistance to the smaller ones and to the Graduates’ 
Sections within their own areas, the position of which 
was deplorable at that time. 

It appeared to the Special Committee that many 
Section Committees had developed their own Terms 
of Reference over the years and that there was a 
marked difference of opinion between the Sections 
on their responsibilities to the Graduates’ Sections. 
In this connection, recommendations were made for 
the introduction of members at Sectional level on the 
appropriate Graduate and Senior Committees so that 
close working arrangements could be effected for the 
benefit of the Institution. 

The delegation of the development of the 
Institution to the Regions involved new ideas on the 
subject of the financial background, and it was, 
therefore, recommended that a new scheme should be 
introduced which would give freedom of action to the 
Regions within a budget approved by Council, so that 
the Regional Committee could develop the 
Institution’s Sectional activities according to the 
parochial needs of the areas involved. Experience 
has shown that this scheme has worked extremely 
well, and at a recent Regional Officers’ Conference, 
it was agreed that it should continue on its present 
basis. In spite of the criticisms which were levelled 
at it when it was first introduced, it can be said that, 
by and large, the Institution is operating on a much 
more economical basis as a result of the guidance 
given to Sections by the Regional officials. This is 
largely an answer to many critics of the scheme who 
considered that the Regional structure was another 
organisation interposed between the Council and the 
Sections which was not likely to be very effective and 
was bound to cost money. 

I think it can be quite fairly said that the dissemina- 
tion of information regarding the Institution’s 
activities from the Council to the Sections, through 
the Regions, has been much more effective as a result 
of the introduction of this scheme. 

I had the privilege of serving as Chairman of the 
Special Committee, and it was my task to pilot the 
scheme through the various stages of Council dis- 
cussion when I was Chairman of Council. Since 
retiring from that office, I have had the opportunity 
of attempting to put the scheme into practice in 
my capacity of Midland Regional Chairman. I 
believe that, after making full allowances for a 
number of difficulties, it has worked extremely well, 
but I think it is only fair to say that the Midlands are 
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an ideal area for the Regional structure, comprising 
five Sections: Birmingham, Coventry, Wolverhampton, 
Worcester and Shrewsbury, which are compactly 
situated geographically so that travelling from Section 
to Section is not a serious matter. Three of the 
Sections—Birmingham, Coventry and Wolverhampton 
—have been established for a long time and have had 
considerable experience in the Institution’s activities, 
but Worcester and Shrewsbury are new Sections, 
needing a considerable amount of guidance. The help 
which has been given to them during the first two 
years of the Regional structure has been invaluable. 

There are also three Graduates’ Sections in the 
Midlands Region, and all the Sections, both Senior 
and Junior, had certain ideas on how best the 
Institution could be developed. It will be well 
understood, therefore, that the combination of 
thoughts which has emerged from the discussions 
has been invaluable in strengthening the Institution 
in the Midlands area. 

We were fortunate in the organisation of our 
Annual Lecture Meeting in December, 1955, in 
Wolverhampton, when Mr. F. G. Woollard, M.B.E., 
M.1.Mech.E., M.I.Prod.E., M.I.1.A., M.S.A.E., gave 
a Paper on “Automation”, which was a modified 
version of the one read by him at the Margate Con- 
ference. As might be expected from the title of the 
Paper and the name of the lecturer, the “house was 
sold out” some time before the date of the meeting, 
and a most attentive and enthusiastic audience 
listened to the Paper and subsequent discussion for 
two-and-a-half hours. 

The Midlands Region’s Annual Conference and 
Works Visit took place on 16th May this year, 
at the Austin Motor Company’s factory, by the 
kind invitation of Sir Leonard Lord and the Directors 
of the British Motor Corporation, when an 
opportunity was given to our members to examine 
at close quarters practical examples of transfer 
machines, and afterwards to listen to Papers given by 
three executives of the British Motor Corporation, 
who have been responsible for the design and 
development of these machines, and who told us 
something of their successes and failures and hopes 
for the future. 

Finally, the social event this year was extremely suc- 


cessful, with Mr. P. G. Masefield, M.A., C.I.Mech.E., 
F.R.AeS., F.1.Ae.S., the newly appointed Man- 
aging Director of Bristol Aircraft Co. Ltd., and 
several other prominent industrialists on the list of 
speakers. It needs courage to go forward with ideas 
of this kind. Last year, the first Midland Regional 
Annual Dinner, although successful from the point 
of view of importance and status of the people present, 
was very poorly supported, but on the second occasion 
this year, the position changed and the room was full 
to capacity. 

I believe the Regional structure has made a most 
useful start, and in its first two years, it has set up a 
basis of organisation which is now treated with con- 
siderable respect by the Sections. Advice is freely 
sought and a wider range of engineers in the 
Midlands have come to know each other as a result 
of working together. We have succeeded, to some 
extent, in picking out good ideas from certain 
Sections and passing them on to others, and finally, 
we have done this without adding to the financial 
burden of the Institution. I consider we have already 
proved that, in the Midlands area, Regionalisation 
can work well and that it has come to stay, 

It is recognised, however, that in other Regions, the 
problems are not quite the same, and distance between 
Sections can be a stumbling block, but it is well to 
consider that members of Sections who may find 
it difficult to travel 30 or 40 miles to a Regional 
meeting, may believe that this is preferable to having 
to take a day off four times each year to travel to 
London. Moreover, members of various Sections can 
have an opportunity to exchange views with members 
in their own area, with their local point of view. It 
is no longer possible to say that the majority of the 
management of the Institution and the frame-work 
of its policy are situated in and function from 
London. I hope that the idea of Regional Organisa- 
tion will grow with enthusiasm and that in good 
time members will come to see that it is a pattern 
which may well be followed by many other pro- 
fessional Institutions and that we are leading the way 
in this respect. This may be a little premature, but I 
am convinced that as the Institution grows, so the 
value of this feature of our organisation will be more 
appreciated than it is today. 





REPORT OF THE MEETING OF COUNCIL 


Thursday, 26th April, 1956 


1 fourth Council Meeting of the 1955/56 
Session was held at 10, Chesterfield Street, 
London, W.1, on Thursday, 26th April, 1956. The 
meeting, at which the Chairman of Council, Mr. G. 
Ronald Pryor, presided, was attended by 31 members 
and the following were present by invitation : 
Mr. W. M. Buchan, Hon. Secretary, Shrewsbury 
Section. 
Mr. T. E. Love, Chairman of Gloucester Section. 
Mr. R. St. John Aylieff, Chairman of Luton 
Graduate Section. 


A special welcome was extended to Mr. R. A. P. 
Misra, Chairman of the Bombay Section. 

Before proceeding with the business, Council 
agreed to suspend the Standing Orders to allow the 
Jack Finlay Scholarship, recently inaugurated by the 
Australian Council of the Institution, to be dealt with. 
The Institution’s seal was affixed to the Trust Deeds 
of the Scholarship Fund, which will be open to young 
men in Australia who are students of production 
engineering. 
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Finance 

It was reported that inflation was having a very 
serious effect on the Institution’s economic position. 
Rising costs of supplies and services; the increased 
charges for outside printing, paper and stationery; 
wage increases to keep pace with business houses in the 
West End of London; and the very heavy additional 
postage costs which the Institution was now required 
to meet, meant that the forecast surplus had now 
changed into a deficit. Council felt that they had, 
therefore, no alternative but to accept the recom- 
mendation of the Finance and General Purposes 
Committee that the membership be called upon to 
accept an increase in the rate of subscriptions. (Full 
details of these increases will be found on page 336 
of the May Journal). It was agreed that the proposals 
should be put forward at an Extraordinary General 
Meeting of the members on Thursday, 14th June, 
1956. 


Production Exhibition and Conference — Olympia, 
May 23 - 31 

It was reported that nearly all the space available 
at Olympia had been let and that the Minister of 
Labour had consented to open the Exhibition. It 
only remains for members and their friends to visit 
Olympia in large numbers to ensure the success of 
this enterprise. 


Conference of University Professors 

The Chairman of Council, who had just returned 
from Delft, gave a resumé of what had taken place at 
the Conference. He reported that it had been a most 
worthwhile meeting and had given the opportunity 
for a useful exchange of ideas on the teaching of 
Production Engineering at higher levels. Mr. Pryor 
felt that the British delegates had much to learn from 
the experience of the European professors and the 
reports of the Conference would be studied by the 
Education and Membership Committees. 


Higher Technological Education 

Sir Walter Puckey, the Institution’s representative 
on The Lord Hives Council, and Chairman of the 
Board of Engineering Studies, gave a report on the 
work which had been done towards the establishment 
of a National Award in Technology. Details of the 
new qualification, will be published shortly. 


Revised Election Procedure 

To obviate long delays in notifying candidates of 
the results of their applications for membership, it 
was decided that where the recommendations of the 
Membership Committee and of the Section Com- 
mittee were in agreement, the applicant be 
immediately informed of the result without waiting 
for the approval of Council. 

A suggestion was put forward regarding the rules 
of admission to the Institution, namely, that in some 
cases candidates might be admitted to Associate 
Membership without either taking the Institution’s 
examination or submitting a thesis, This motion is 
to be fully discussed at the July Council meeting. 
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Rating Assessment 

It was reported that the Institution’s assessment had 
been increased from £955 to £2,112 per annum and 
that an appeal against this had been lodged. A 
proposal that the Institution should appeal for 
exemption from the payment of rates under the 
Scientific Societies Act was discussed and rejected 
because it was felt that to appeal with any 
hope of success the Memorandum of Association 
would need to be changed, thus altering the whole 
character of the Institution. 


Summer School 

The Education Committee reported that Mr, J. A. 
Sargrove had promised to give the first lecture on 
“The Application of Automation in Industry” and 
that Mr. T. Burns of the University of Edinburgh, 
School of Social Studies, had undertaken to give a 
lecture on “ Human Relations and Automation” 


The Journal 

It was reported by the Editorial Committee that 
the increased advertising rates would come into effect 
from September next. It had also been decided to 
use a thinner and less expensive paper for the editorial] 
content of the Journal which, it was hoped, might 
enable some slight saving in cost to be made. 

The Papers Committee suggested a_ personal 
approach should be made to Institution members who 
were Chairmen or Managing Directors, asking them 
if they would be willing to sponsor papers from mer 
in their organisations, particularly papers dealing with 
research and development aspects of production 
engineering. It was also hoped that Graduate 
members of the Institution might be encouraged to 
prepare papers for publication. 


Institution Papers 

The following report was made :- 
The 1955 Sir Alfred Herbert Paper was presented at 
the Royal Institution on 9th February, 1956, by Dr. 
N. H. Mackworth of the Applied Psychology Unit of 
the Medical Research Council, whose subject was: 


“Work Design and Training for Future Industrial 
Skills ”. 


The 1955 George Bray Memorial Lecture was 
presented at the Royal Institution on 7th March, 
1956, by Sir Gordon Russell, Director of the Council 
of Industrial Design. His subject: “ Pride in Work- 
manship : Today’s Challenge”, gave rise to a most 
interesting discussion. 


The 1956 Viscount Nuffield Paper would be presented 
at the University of Bristol on 17th October, 1956, 
when the speaker would be Dr. Grey Walter of the 
Burden Neurological Institute. 


Research 

The following reports were made on behalf of the 
sub-committees of the Research Committee :- 
Materials Handling. The Joint Working Group with 
the Education Committee had made good progress 
and hoped to produce their report on a Materials 
Handling Syllabus and Examination very soon. 



































The Case Study Working Groups had supplied 
Studies for publication and hoped to be able to con- 
tinue the series for at least six months. 

The Sub-Committee had arranged a Materials 
Handling film show, followed by discussion, at the 
Birmingham College of Technology on 27th March, 
and had also arranged for a Works Visit to A.C. 
Delco Ltd., Dunstable, in May. 

Future activities included a two-day Convention on 
Materials Handling, possibly at Leamington, during 
next October. 


Materials Utilisation. The new Sub-Committee, 
under the Chairmanship of Mr. R, N. Marland, had 
held its first meeting and formulated revised terms 
of reference. Panels had been set up to deal with 
each specified field to be investigated and were en- 
gaged in preparing specimen case studies and notes 
for the guidance of Sections of the Institution who 
had agreed to establish Working Groups to help in 
these investigations. 


Sources of Information. The Directory was now in 
draft form and the work of revising and editing was 
going forward. 


Control of Quality. A proposal that the Institution 
should promote a Conference on Control of Quality, 
was now being discussed by the Research Committee. 


Joint Committee with I1.C.W.A. A Joint Meeting 
was held on 27th March, at which the terms of 
reference were decided upon and future items for re- 
search and report were discussed. Two subjects 
regarding which it was intended to set up sub-com- 
mittees were: “Electronics and Kindred Modern 
Developments as Applied to Process Loading” and 
“The Economics and Effective Use of Shift Work- 
ing”. Three other subjects which would follow were : 
investment in plant and tooling for small quantity 
production; alternative production processes; and the 
effective utilisation of capital in industry. 


Standards 


The Standards Committee reported that it had 
continued to pursue the possibility of obtaining 
further publicity for International Standards, with 
a view to making them available in draft form in the 
United Kingdom. The B.S.I. had now agreed to 
investigate to see what could be done in this direction. 

The Committee had completed an investigation 
on Cutting Tool Nomenclature which showed that 
there was considerable dissatisfaction with the exist- 
ing B.S.S. 1866. It had been agreed that the matter 
should be discussed at the Conference of Standards 
Engineers in London on 24th May, 1956. 


Institution representatives had been appointed to 
six new B.S.I. Technical Committees. The Institution 
had also been invited to appoint a representative on 
a committee set up by the Institution of Mechanical 
Engineers to produce a Code of Practice for Guarding 
Machinery. 


Hazleton Memorial Library 


It was reported that the catalogue was going very 
well. Half the number printed had been sold and 
about 300 were out at Sections. There was a re- 
serve of 200 which it was not thought would last 
very long. The catalogue had been well received 
and was having a beneficial effect on the use of the 


Library. 


Local Section Reports 

The Council received a number of Regional and 
Local Section Reports, extracts from which appear 
on page 401 to 406 of this Journal. 


Honours 


The Council noted with pleasure that H.M. the 
Queen had conferred the award of O.B.E. on Mr. 


J. N. Kirby, President of the Australian Council. 


Obituary 


The Council recorded with deep regret the deaths 
of the following members :- 
Members. G. E. Allin; G. E. Gilfillan; J. W. Walker; 
Major E. A. Wimberley. 
Associate Members. W. R. Boocock; W. R. Ford; 
F. Henshaw; J. J. Matthews. 
Graduate. 1. R. Fellows. 


Date and Place of Next Meeting 

It was agreed that the next meeting of Council 
should be held at 10, Chesterfield Street, London, 
W.1, on Thursday, 19th July, 1956. 


Presentation of Two Portraits 


Council were very pleased to receive from Mr. 
H. E. Honer, the founder of the Institution, two 
portraits: one of the first President, Mr. Max 
Lawrence, and the other of the immediate Past 
President, Sir Walter Puckey. Members were 
particularly glad to welcome Mr. Honer since it was 
through his efforts that the first meeting of the 
Institution was called in January, 1921. Mr. Honer 
told Council of the early history of the Institution 
and spoke of the correspondence and discussions 
which preceded its foundation. 


The Chairman 

The meeting ended with a vote of appreciation for 
Mr. G. Ronald Pryor whose term of office concludes 
at the end of June. Members of Council expressed 
their gratitude for the considerable amount of time 
and energy which Mr. Pryor had spent in the service 
of the Institution and for his advice and guidance 
during his Chairmanship. Mr, J. E. Hill, moving 
the vote of thanks, said that so long as the Institution 
could produce men of Mr. Pryor’s calibre they could 
have every confidence in the future. 
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ELECTIONS AND TRANSFERS 


BIRMINGHAM SECTION 





As Members 

O. Poppe, F. B. Willmott. 

As Graduates 

H. K. Mhatre, W. A. Poole. 

As Students 

F. R. H. Ellis, D. Harrison, W. Jones, 
C. F. Smith. 

Transfers 

From c A, 4, to A 9 ws . 

bs R. Allen, R. H. Dipple, D. F. Maloney, 

: e 


Walker. 
From Students to Graduates 
A. Boyce, D. Keeling, D. J. 
J. F. Percival, P. R. Wallis, B. Webb. 


BOMBAY SECTION 
As Member 


M. W. Lalchandani. 

As Graduate 

P. B. Nair. 

As Students 

A. K. Ghosh, J. S. Talwar. 
Transfer 

From Graduate to Associate Member 
B. J. Stedman. 


CALCUTTA SECTION 
As Member 


L. Maxwell- Holroyd. 
As Graduate 

M. A. Warraich. 
} meg 


Stud. 


Fro 
K. ‘Ghatak. 


Lloyd, 


t to Graduat 





CORNWALL SECTION 
Transfers 
From Associate Member to Member 
F. G. Robinson. 
From Student to Graduate 
J. C. Newcombe. 


COVENTRY SECTION 
As Graduate 
E. C. Marston. 
As Student 
M. Spira. 
Transfers 
From G to A 
J. E. Adkins, L. Walmsley. 
From Student to Graduate 
P. S. Eden. 


dunt Sate A. h 





New Affiliated 
Representatives 
G. H. Grange, 
R. E. Knight. 

P. J. Pass. 


New Affiliated Firm 
C. A. Norgen Ltd. 


DERBY SECTION 
Transfers 
From Associate Memb 
J. A. Grainger. 
From Graduates to Associate Members 
T. A. Clarke, I. C. Lawrence. 


ww h 


to 





DUNDEE SECTION 
As Student 
W. A. McLean. 
Transfer 
From A Sate BA h to M h 





R. B. Thomson. 


EASTERN COUNTIES SECTION 
As Student 


K. Akbar. 
Transfer 
From Graduate to Associate Member 
N. S. Fisher. 

GLASGOW SECTION 
As Graduate 
W. Mac. G. Cairns. 
As Students 
J. G. Burrow, J. M. Jackson. 
Transfer 
From Student to Graduate 
L. F. G. Walker. 

GLOUCESTER SECTION 

As Student 
K. G. Sanders. 

HALIFAX SECTION 
Transfers 


From Graduates to Associate Members 
M. W. Alderdice, C. W. Overin. 
From Student to Graduate 

B. Sutcliffe. 
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LEICESTER SECTION 








As Member 

I. F. Fisher 

As Graduate 

J. H. Leibi 

As Students 

M. J. G. Billingham, D. A. Hall, A. A. Hilfi, 
R. G. A. Kettaneh, S. C. Nwachukwu, 
K. P. N. Prabhu. 

Transfers 

From Graduates to A iate Members 

R. L. Bamford, B. Hill. 

From Students to Graduates 

W. J. Parker, A. F. Todd. 

LINCOLN SECTION 

As Graduate 

K. Anwer. 

As Student 

J. B. Hoyle. 

Transfer 

From Assoc.:ate Member to Memb 

F. Walker. 

LONDON SECTION 

As Members 

Earl Halsbury, W. S. Hollis, A. F. Smith, 
A. L. Weeks, N. D. S. Williams. 

As Assoc.ate Members 

C. B. Bolton, F. C. McDonaid, A. A. Townsend. 


As Associate 

I. E. S. Butler. 

As Graduates 

E. B. ae a R. A. Hall, J. M. Hawthorn, 
S. O. Frith, A. B. Merriam, L. B. A. Murray, 
R. S. Nicholas, D. E. Smith, M. S. Worms. 

As Students 

C. R. Burrows, J. H. Ede, N. S. Gay, 
E. J. Major, J. B. Ranson, D. B. Richardson, 








C. Strattord, L. M. Sharp, K. J. Stevings, 
K. E. Younge. 

Transfers 

From Assoc:ate Member to Memb 

a. &, Bullivant. 

From G to A iate Memb 

A. R. Bishop, P. C. Botting, O. S. Brown, 


J. F. A. Bryen, M. C. Cox, D. R. C. Holmes, 





R. A. Kean, W. M. Lassally, R. H. Seally, 
3. ©. %. Whicker. 
From Students po 
G. Cheater, A. one W. S. Kohn, R. A. Judd, 
D. B. Rolls, D. A. Wilson. 
LUTON SECTION 


As Associate Member 

R. G. O. Stephenson. 

As Graduate 

D. S. Townsend. 

As Student 

D. S. Bone. 

Transfer 

From Graduate to Associate Member 
D. W. Birchmore. 


MANCHESTER SECTION 
As Graduate 
E. Hollingworth. 
As Students 
A. A. Davenport, 
Transfers 
From G to A iat 
S ©. Higson, am Waddington. 
From § to G 
G.N. 


A. L. Graham-Bryce. 


duat. uM h 








Walton. 


MELBOURNE SECTION 
New Affiliated 


New Affiliated Firm Representatives 
H. Rowe & Co. Pty. Ltd. M. Linklater, 
D. A. Bull. 


NORTH EASTERN SECTION 

As Associate Member 

. Swan. 

As Graduate 

P. A. Edwards. 
Transfers 

From Associate Member to Member 
H. B. Topham. 

From Graduate to A iat 
N. Guymer. 

From Student to Graduat 
R. Redpath. 


NORTHERN IRELAND SECTION 
Trans‘ers 
From Graduates to Associate Members 
B. Fraser, P. L. Mcllwraith. 


M h 








NORWICH SECTION 
As Members 
G. S. Howell, S. C. Ward. 


NOTTINGHAM SECTION 
As Student 
L. Sunderland. 
Transfer 
From Associate 
T. G. H. Middleton. 


OXFORD SECTION 
As Graduate 
A. S. C. Barker. 


PETERBOROUGH SECTION 
As Associate Member 
P. K. Finney. 
Transfer 
From Graduate to Associate Member 
J. Talbot. 


Mw. h Mw. h 





to 


PRESTON SECTION 
As Graduates 


J. Charlesworth, K. E. Mullen. 
Transfers 

From Graduate to Assoc:ate Member 
H. Bainbridge. 

From Student to Graduate 

R. Copeman. 


ROCHESTER SECTION 
B. D. Munn. 

SHEFFIELD SECTION 
As Member 


G. E. Robinson. 

As Graduates 

F. Johnson, D. A. Knight, 
As Student 

C. Gough. 

Transfer 

From Student to Graduate 
J. H. Beddard. 


As Students 
A. Greig, 


K. Snowball. 


SHREWSBURY SECTION 
Transfer 
From Associate Memb 
W. M. Buchan. 


uM h 





to 


SOUTHERN SECTION 
As Student 
J. L. Dillon. 


SOUTH AFRICA SECTION 
ry —— Member 
. V. Ryan 

~ Rk. 
R. H. Bailey. 
Transfer 
From Associate Memb 
G. M. Pratley. 
SOUTH ESSEX SECTION 
As Associate Member 
G. Smith. 
As Students 
A. C. Churchill, 
R. Nichols. 


uM h 





to 


P. H. Webster, G. J. Bennett, 


SOUTH WALES SECTION 
As Graduate 
R. Griffiths. 
Transfer 
From Graduate to Associate Member 
G. C. Pitt. 


STOKE-ON-TRENT SECTION 
As Student 
K. I. Archer 
Transfers 
From Associate Memb 
A. G. Hayek. 
From Graduates to Associate Members 
J. Donelan, T. Proctor. 


uM h 





to 


SYDNEY SECTION 
Transfer 
From Graduate to Associate Member 
E. R. Costa. 


WESTERN SECTION 
As Graduate 
G. R. Witts. 
As Student 
L. J. Homer. 

















Transfers ) 

From Graduate to Associate Member 
A. A. Jacobsen. 

From Students to Graduates 

J. D. Bendall, K. D. Marwaha. 


WEST WALES SECTION 


New Affiliated Firm 


Transfers 
From Assoc‘ate 


Mw. h 


Talbot Stead Tube Co. Ltd. 


New Affiliated Transfer 
Representatives From Graduate to Associate Member 
P. Grove, S. H. Hibberts. 
E. W. Fryer, 
A. M. Leslie. 
a As Graduate 


YORKSHIRE SECTION 





r Member A. N. Griffiths. 
. H. Thomas. Me 5 ge to Graduate 
ate 
WOLVERHAMPTON SECTION 
As Graduates 
P. A. Brunner, J. Fletcher. 
As Students As Graduate 


A. E. Accad, L. Chadwick, G. W. Holden, J. D. Rogan. 
T. H. Jenkinson, R. E. Kettle, D. S. G. Parry, As Student 
K. E. Parkes, B. F. W. Southall. A. K. Banerjee. 


WORCESTER SECTION 


D. Pickles. 

As Student 

T. Leadbeater. 

Transfers 

From Graduates to A iate Memb 

R. S. Cracknell, F. W. Spence, H. Ward. 





NO SECTION 
As Graduate 
M. J. Silver. 





REGION AND SECTION QUARTERLY REPORTS 


EAST AND WEST RIDINGS REGION 


Halifax 

Lecture meetings have been well attended, and a paper 
dealing with “ Computer-controlled Machine Tools” given 
by Mr. H. Ogden in Febraury, aroused considerable interest. 

The March meeting was combined with the Regional 
Meeting and a paper was given by Sir Ewart Smith on the 
subject of ‘‘ Management and Britain’s Standing in a Tech- 
nical World”. This meeting was an outstanding success, 
and Committee members entertained Sir Ewart to a dinner 
party afterwards. 

The main social function of the year was the dinner 
dance, which was well supported, the chief guest being Dr. 
A. B. Everest, President of the Institute of British Foundry- 
men. This was a most enjoyable function. 

A Graduate prize scheme has been instituted, and an 
award is to be given annually by members of the Senior 
Section Committee for the best Graduate Paper submitted 
each year. 

At the request of the Regional Committee, the future of 
the Graduate Section has been discussed at some length by 
the Section Committee, which has expressed itself in favour 
of the continuance of activities along present lines. The 
recent fall in the number of Graduate members, however, 
has been noted and attributed to the lack of suitable courses 
in Production Engineering at the Halifax and Huddersfield 
Technical Colleges. Students aspiring to Graduate status 
are, therefore, finding difficulty in fulfilling the current 
academic requirements. 

The Section Committee has decided to take the initiative 
in this matter and representations have been made to the 
education authorities concerned with the view to the intro- 
duction of appropriate courses in Production Engineering 
at an early date. The response so far has been encouraging, 
but the Section Committee intends to persue the matter 
energetically until satisfactory conclusion is reached. 


Sheffield 

The Section Committee heard a very interesting report 
from Mr. H. Stafford, who is a member of the Standards 
Committee. 

After defining the terms of reference of this Committee he 
gave a concise summary of the problems being discussed, 
and recommendations already made. The Section Com- 
mittee welcome these reports from Standing Committee 
Members and hope they will be continued in the future. 


Yorkshire 

This period has seen the presentation of very interesting 
lectures yore also the staging of what was considered by all 
a very successful Annual Dinner by the Yorkshire Section 
coupled with the East and West Ridings Region. Maj.-Gen. 
K. C. Appleyard, Past President, Mr. G. R. Pryor, Chair- 
man of Council, and Mr. W. F. S. Woodford, Secretary, 
represented the Institution. The principal Guests were The 
Lord Mayor of Leeds, Alderman Sir James Croysdale, and 
the Vicar of Leeds, the Rev. Canon C. B. Sampson. 


The recent opening of the Leeds College of Technology 
was commented upon by several speakers, and the Yorkshire 
Section are using every endeavor to improve the liaison be- 
tween the Leeds College of Technology, local industrial 
firms and the Institution, to ensure that full use is made 
of the £200,000 worth of new production machinery which 
has been installed and will be largely used for implementing 
the “ Sandwich ” Course. 

The Graduate interest is being cemented by its close 
association with the Senior Section. Three Graduate 
members have attended each Committee meeting, and have 
expressed their appreciation of this invitation, and their 
interest of the proceedings. 

At the Annual General Meeting the following officials 
were elected for the next session:- Chairman, Mr. H. 
Crompton; Vice-Chairman, Mr. L. Rigg; Hon. Secretary, 
Mr. J L. Townend, Mr. D. H. Turnbull, Mr. L. Rigg, and 
Mr. CG. L. David were re-elected to the Committee. 


EASTERN REGION 
Eastern Counties 

Three lecture meetings were held during the quarter 
under review, starting with a meeting in January at which 
three speakers from local firms gave short Papers on: 
“Factory Electrical Layout and the Production Engineer ” ; 
“A Special Tapping Machine”; “Flaw Detection” 
These Papers were well supported by slides and a 
illustrations. The February lecture was given by Mr. 
Kemp, who gave a most interesting Paper on “ Drop “he 
ing” — well illustrated by slides and examples of forgings. 
This Paper not only gave a brief history of drop forging, 
but also a description of plant used and indicating some of 
the types of forgings which can be produced today. 

The March lecture was given by Mr. R. B. Kemball-Cook 
on “Work Study”. His Paper dealt mainly with the use 
which management can make of Work Study in analysing 
and improving methods, setting standards and exercising con- 
trol over labour and the cost of products. The Paper was 
well received and a lively discussion followed. The Com- 
mittee members were very pleased with the support given 
to this meeting — the first organised independently by the 
Institution in Colchester. 

At the Annual General Meeting which preceded this 
lecture, the Section Officers and Committee Members were 
elected for the forthcoming year. 

The Section Committee have made most of the arrange- 
ments for the 1956-57 lecture programme, as well as arrang- 
ing two visits during the summer and it is also hoped to be 
able to arrange a Section Social Function later in the year. 


MIDLANDS REGION 
Birmingham Graduate 

Two lecture meetings and two works visits have been 
held since the New Year, all being well attended. 

At the Annual General Meeting held in March, Mr. R. C. 
Short was elected Chairman for the coming session and 
Mr. W. E. Hipkiss was elected Secretary for a further year. 
The Chairman’s address on ‘‘ Some Observations made dur- 
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ing a recent tour of Western Germany ” was given after the 
Annual General Meeting and was of great interest to Section 
members. This was followed by a colourful film by the 
Volkswagen Co. 

It is intended to send delegates to the Liverpool Grad- 
uate Conference in April and it is hoped that some sound 
proposals will emerge to benefit members of the Institution. 

A “Graduate Conversazione” is to be held at the 
Birmingham University during September of this year. This 
event, the first of its kind to be held by a Graduate Sec- 
tion, will be on a Regional basis and will be entitled 
** Auto-Motion ” 

Events for a summer outing are being planned including 
a car rally on similar lines to that held last autumn. 

In conjunction with the Senior Section, arrangements for 
a Graduate Papers Evening in April are well in hand. 
Every effort is being made to encourage Students and 
Graduates of the Section to give full length Papers. 


Coventry 

At a Graduate lecture last October, and as a member of 
a “Production Panel”, Mr. Wyndham Badger, Education 
Officer of the Institution, made a statement regarding the 
qualifications necessary for a Graduate Member to become 
an Associate Member. This statement caused the Coventry 
Graduates grave concern as it was interpreted to infer that 
Graduates who were ordinary Planning Engineers or Jig 
and Tool Draughtsmen, were ineligible for promotion in the 
Institution. Advice of the Senior Section was therefore 
sought, and it is felt that the results of enquiries which 
were made are worth recording for the benefit of other 
Graduate Sections. It would appear that the interpretation 
of Mr. Wyndham Badger’s statement was basically correct 
and in conform‘ty with the rules governing the election of 
Corporate Members, and in particular, Associate Members, 
but cach application is, of course, taken on its merits. 

A sincere vote of thanks was accorded to Mr. W. G. 
Key on his enforced resignation as Secretary of the Cov entry 
Section. He is leaving the Coventry district, having accepted 
a new position in the South of England. At the same time 
the Committee’s thanks, together with a suitable present, 
were conveyed to Mrs. Whitney, who for so many years 
has been the stenographer for the Section. 


Coventry Graduate 

the first iecture of the 1955/56 Session was entitled 
“The Trade Union in Engineering Production’’ and was 
given by Mr. T. Wylie. At the second meeting Graduate 
members asked the “ Production Panel” of senior Members 
a number of prepared questions. The Panel consisted of 
Mr. D. Burgess, as Chairman, two local industrialists, Mr. 
D. D. Davis and Mr. H. Weston, and also Mr. Wyndham 
Badger. 

The subject of the third meeting was very kindly suggested 
by a past Senior Section Chairman, Mr. S. J. Harley, who 
brought along a large number of colour films to illustrate 
his lecture on “ Some Impressions of a Recent World Tour ” 
Interesting films of Australia, Japan, America, etc., 
accompanied by informal commentary by Mr. Hariey him- 
self, gave those attending a very entertaining evening. At 
the January meeting films of “ Practical Milling Methods” 
and “Transfer Milling’ borrowed from Rockwell 
Machine Tool Co. were shown. The February meeting was 
on the subject of “ Abrasives’ and was given by Mr. A. C. 
Turner, Grad.I.Prod.E. 

The Douglas D. Davis Award evening scheduled for 
March was cancelled because the minimum number of en- 
tries was not submitted. The Award will be offered again 
at a meeting next September. In its place the Annual 
General Meeting was held at which two colour films were 
shown on “Special Purpose Machines” and “ Transfer 
Machines ” 

A evening visit was made to the works of Coventry 
Gauge and Tool Co. Ltd. Refreshments were provided and 
the total attendance was 36, there being 13 visitors. In 
March a day visit to the works of Stewarts and Lloyds Ltd., 
Bilston, took place. 


Wolverhampton : : 
Three lecture meetings have been held in the quarter 
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under review. The January lecture, “ Forgings - Press- 
ings in High Strength Aluminium Alloys”, by Mr. J. E. 
Earl, A.M.1.Prod.E., was of a high standard. In hen 
Mr. K. Purdy gave a lecture on the “ Argonaut Welding 
Process”? and illustrated the subject with a film. This 
lecture was given at Dudley Technical College, and proved 
very interesting. 

The Committee were delighted to have a member of the 
Section Committee present a Paper on “ The Development 
of the New British System of Limits and Fits” for the 
March meeting. Mr. H. Lister, A.M.I.Mech.E., A.M.I.E.E., 
A.M.I.Prod.E., has been connected with the B.S.I. in the 
formation of the new system and gave a first-class lecture. 

The March meeting was preceded by the A.G.M. and 
the Committee for the following year will be comprised of 
Mr. G. A. Firkins (Chairman), Mr. R. J. Sury (Hon. Sec.), 
Messrs. A. J. Aiers, R. Beasley, A. J. Burns, F. W. Farrer, 
H. Lister, W. J. Marshall, C. L. Old, W. B. Pamment, 
A. G. Pate, A. S. Sault, P. J. Shipton, J. A. Styles, R. W. 
Tomkys. Mr. K. Buckley, who was elected at the A.G.M. 
has since tendered his resignation due to his business 
commitments necessitating a removal to London. 


Wolverhampton Graduate 

The activities of the Graduate Section have been very 
successful. In January a lecture on “ Human Relations in 
Industry ” was given by Mr. J. Maslin, A.I.P.M., F.I.1.A., 
Personnel Director of Accles and Pollock Ltd. It was very 
well received by the members present and a lively discussion 
took place. 

In January a party of 20 members made a very interest- 
ing tour of the process departments of Messrs. Courtaulds 
Ltd., of Wolverhampton. During February a most interest- 
ing Paper was presented by Mr. A. E. Adams, M.I.E.D., 
on “ Further Developments in Centreless Grinding”. This 
was a continuation of a Paper presented by him last year 
and it was very well illustrated by a number of slides. 
Members present enjoyed this Paper and a lively discussion 
followed. In February a party of members made a detailed 
tour of the Production Departments of Messrs. Villiers 
Engineering Co. Ltd., Wolverhampton. The visit was 
arranged by Mr. L. W. Farrer, Joint Managing Director, 
who is also a member of the Senior Section Committee. An 
interesting evening was spent by members of the party tour- 
ing this modern company. 

In March a Saturday morning visit was made by 60 
members and their ladies by motor coach to Josiah Wedge- 
wood Ltd., Barlaston. A tour was made of most of the 
Production Departments and Show Rooms, etc. A _ very 
interesting time was had by all the party. The 12th 
Annual General Meeting was held in March and was 
followed by a Paper on “ American Production Methods 
through Industrial Engineering” presented by Mr. N. A. 
Hare, J.P., A.M.I.Prod.E. This was a continuation of a 
Paper presented by him last year. 

The Graduate Committee have held their monthly Com- 
mittee Meetings at which the usual business has been 
transacted. The 1956-57 lecture and visit programme has 
been practically completed and it is ready to be placed 
before the Regional Committee for approval. 

The Section strength remains constant and the Graduate 
Committee are pleased to report that attendances at visits 
and lectures are above average. The choice of lectures and 
companies visited still meets with the Section’s approval. 


NORTH MIDLANDS REGION 
Regional Report 

The Region is now fully occupied in preparing for its 
One-Day Conference which is to be held at Peterborough 
in June. The theme for the Conference will be “ Aspects 
of Automation”. Each Section in the Region have been 
asked to find a suitable speaker with a second speaker to 
support them. The speakers will deal with textiles, drop 
forgings and the manufacture of oil engines. 

Arrangements have been made for members to bring with 
them their ladies and they will be entertained by Hotpoint 
Ltd., for lunch and during the afternoon and early evening 
whilst the mcmbers are in Conference. The Conference will 
be held in the Town Hall Peterborough, which has been 
very kindly loaned by the Mayor and Corporation. 




















The Region is very grateful to Peterborough Section for 
the arrangements that have already been made for this 
Conference. 


Lincoln 

Since the last quarterly report two meetings have been 
held, one in December, and the second in January, when 
Mr. Horovitz read a very interesting Paper entitled “‘ Rubber 
Reduces Maintenance and Improves Working Conditions ” 
For the first time since the Section was formed the Feb- 
ruary meeting had to be cancelled owing to bad weather 
conditions, the lecturer on this occasion being unable to 
make the journey. 

The attendance at all the meetings has greatly improved. 


Loughborough College Student Section 

Two Committee meetings have been held since November 
last to discuss the Section Programme. It was decided by 
the Committee to have more Works Visits. 

The first Works Visit was arranged in November to F. 
Perkins Ltd., Peterborough. The visit was of great interest 
to most of the members and was a grand success. The 
Section Committee are grateful to Mr. Henson, of F. 
Perkins Ltd., for the excellent arrangements for the visit. 

In January, Dr. L. Diamond, M.Sc., M.I.Mech.E., 
Assistant Technical Director, of B.S.I., delivered a very 
interesting lecture on “ British Standards in Industry ” 

The visit to PERA in February was supported by approxi- 
mately sixty members. The visit was of great educational 
value to most of the members who were specially interested 
to see Dr. D. F. Galloway’s work on Drilling and Deep 
Extrusion. 


Nottingham 

In the last quarterly report it was stated that rather 
unusual subjects had been deliberately chosen for the lec- 
tures this session. Apparently this has not found favour with 
the members as the attendance at meetings has fallen off this 
year. There is definitely a desire for orthodox production 
engineering subjects. 

The lecture meeting programme closed with the Annual 
General Meeting held in Nottingham in March. After this, 
Section activities will be confined to visits to works during 
the summer months. The Section is looking forward to a 
One-Day Conference on “ Aspects of Automation” to be 
held in Peterborough in June. 

Applications for membership and transfer are still being 
well received. 


Peterborough 

The section has the honour to be host to the North 
Midlands Region at a Conference to be held in Peter- 
borough in June. The theme of the Conference will be 
‘“* Aspects of Automation ” 

The Section Committee has again donated a prize of text 
books and instruments to the best student in Production 
Engineering Subjects at the Peterborough Technical College. 
The winner this year is Mr. R. W. Thulbourne. The prize 
was presented at the Annual Prizegiving by Sir John 
Benstead in the name of the Peterborough Section of the 
Institution. 

Mr. E. G. Perrett, who has been Hon. Secretary since 
the formation of the “ Proposed Sub-Section” in 1952 is 
leaving Peterborough to take up a new post in the North of 
England. The duties of Section Hon. Secretary are being 
taken over by Mr. N. Holmes, A.M.I.Mech.E., A.M.I.Prod.E., 
of F. Perkins Ltd., who has been a member of the Section 
Committee since July, 1955. 


NORTH WESTERN REGION 


Regional Report 

The North Western Regional Dinner held at the Midland 
Hotel, Manchester in February was a great success. Prof. 
H. Wright Baker attended as Guest Speaker for Dr. B. V. 
Bowden, Principal of the Manchester College of Science and 
Technology, who unfortunately was unable to attend due 
to illness. 

The other Guests were Sir Roy Dobson, Mr. G. R. 
Pryor and Mr. W. F. S. Woodford. Members were enter- 


tained after the dinner by Mr. Graham Adams, a first-class 
illusionist. 

The North Western Regional Committee wish to thank 
Mr. J. G. McLean and members of the Social Committee, 
who again successfully organised the Dinner. 


Liverpool Graduate 

he main concern of the Committee during the past 
three months has been the organisation of the Graduates 
Conference. The Liverpool City Council offered the City 
Public Libraries as a venue for the Conference, and invited 
delegates to morning coffee and afternoon tea. The help 
and advice in the Conference arrangements from the 
Liverpool Senior Committee, Mr. Caselton (Assistant 
Secretary), and Head Office staff, is sincerely appreciated. 
The theme of the Conference is ‘Education and the 
Production Engineer”? and Mr. G. R. Pryor (Chairman of 
Council), very kindly agreed to “ sum-up ” the proceedings. 

Section activities have included two lectures on “Design” 
and visits to I.C.I. Metals Division Works at Kirby and to 
the Port Radar Station at Gladstone Dock. A Regional 
Dinner was held in Manchester at which several of the 
Graduate Section members were present. 

Co-operation between the Senior and Graduate Sections 
has continued at a very high level and the Committee 
recently commented upon the very fine relationship which 
existed between the two Sections. 


Manchester 

The fourth lecture meeting of the session held in January 
was a Paper given by Mr. D. I. MacDonell, Works Manager, 
Massey-Harris-Ferguson (Mfg.) Ltd., entitled ‘ Production 
of Agricultural Implements ”’, illustrated by epidiascope. 

The Section Committee wish to place on record the 
appreciation of the past services of Mr. S. Davey, who 
retires from the Section Committee due to pressure of work, 
and of Mr. R. N. Stallard, who has taken up a post outside 
the area. 


Manchester Graduate 

The lecture programme this year was modelled on the 
previous year. The September lecture on “ The Gas Turbine 
Locomotive’ by Mr. P. F. Stock was of topical interest, 
and the October lecture on “ Surface Finish” by Mr. 
Halling was technical and the discussion stimulated was 
quite rewarding. This lecture had been given previously 
to the Liverpool Section. 

The November lecture on “ Precision Casting” by Mr. 
R. G. Nicholas was very good and the January lecture on 
“The Philosophy of Incentives” by Mr. F. B. Trethewey, 
departed from the usual more technical lectures but was 
well received. 

The Visits programme has been in the hands of Mr. R. A. 
Jones, and the day visit with the Liverpool Graduate Section 
on September 3rd, was to the works of Josiah Wedgewood 
Limited, Stoke. On October 29th, a visit was made to the 
works of Crossley Motors Limited and the unusual visit to 
the British Railways School of Signalling on December 13th 
was most enlightening and interesting. 

On February 11th the British Rayon Research Association 
Laboratories at Wythenshawe were visited, and the next 
visit will be to the works of Messrs. C. H. Johnson & Sons 
Ltd., Wythenshawe. 


Stoke-on-Trent 

Three Committee meetings and the Annual General 
Meeting were held during the quarter. At the Committee 
meeting prior to the Annual General Meeting, Mr. R. Petrie 
said that he did not wish to seek re-election to the Com- 
mittee, due to his heavy commitments. Tribute to Mr. 
Petrie’s long and valued service to the Institution was 
expressed by all members of the Committee. The Secretary, 
Mr. E. Perry, reported to the Committee that he was taking 
up a position in Tanganyika and would be resigning in the 
near future. The Chairman said that under the circum- 
stances he regretted having to accept Mr. Perry’s resignation. 
Members joined the Chairman in wishing Mr. Perry success 
and happiness in his new venture. 

At the Annual General Meeting the retiring members 
were returned en bloc. The following members were also 


403 








elected to the Committee: Mr. W. R. Bailey, Mr. W. E. 
Dazeley and Mr. A. G. Hayek. 

The Committee are pleased to report the selection of Mr. 
Averil and Mr. Meadows as delegates to the National 
Graduate Conference, and wish to express their appreciation 
to their employers who have agreed to meet the Conference 
fees and expenses incurred by the delegates. 

The members of the Committee and their wives met 
together for a dinner at the end of March. It is hoped 
that this venture will be the forerunner of many future 
social activities within the Section. 

Three lecture meetings were held during the quarter. 
The January meeting was held jointly with the Local 
Productivity Committee. Mr. J. B. Jay presented his Paper 
“Automatic Linking Devices”. The meeting was highly 
successful and the Section is pleased to report a record 
attendance of 150. Due to disastrous weather conditions 
only 15 members attended the February lecture on 
“ Pneumatic Aids to Production ” by W. J. Ford, M.I.Prod.E. 
Because of the small attendance, Mr. Ford gave his Paper 
in the form of an informal talk and discussion and this 
proved a highly enjoyable form of meeting. The Section 
would like to express its appreciation to Mr. Ford for the 
way he battled by road from Cardiff on the day of the 
lecture and then adapted his Paper to suit his small audience. 

The third lecture meeting of the quarter was held at the 
Hanley Town Hall, and because of illness Wing-Commander 
Laws was unable to present his Paper. The Section is 
indebted to Mr. A. G. Hayek who at short notice presented 
a Paper on “Industrial Engineering and the Economic 
Aspects of Manufacturing Techniques ” 


NORTHERN REGION 
North Eastern 

Meetings during the quarter have been well attended and 
in January Mr. R. B. Neary presented his Paper “ Production 
Engineering in a Large Engineering Establishment”. The 
Paper was very well illustrated with slides showing recent 
development in the organisation to which Mr. Neary is 
attached and a very lively discussion followed the lecture. 

Owing to inclement weather, the February meeting was 
not favoured with the normal | attendance. The subject 
chosen for this meeting was “ Remote Control and its 
Possible Application to Automation”, a Paper presented by 
Messrs. J. D. Oates and A. T. Granger. In spite of the 
technical nature of the Paper a very interesting discussion 
was provoked. 

The Annual Dinner and Dance was held in February and 
was graced by the company of Major-General K. C. 
Appleyard, Mr. G. R. Pryor and Mrs. Pryor, Mr. W. F. S. 
Woodford and Mrs. Woodford. The speakers on_ this 
occasion were Mr. H. H. Mullens, B.Sc., M.I.E.E., Major- 
General K. C. Appleyard, C.B.E., M.t.Mech.E., M.I.Prod.E., 
The Deputy Lord Mayor, Councillor Mrs. E. F. Davison and 
the Section Chairman, Mr. F. Baker. 

The function was very well attended and in view of the 
success of this annual function it is hoped that a larger 
suite will be obtainable for future years. The Chairman 
is most grateful to the guests who undertook long journeys 
to favour the Section with their presence. 

There has been some competition for seats on the Section 
Committee and an election has been necessary. 


SCOTTISH REGION 
Dundee 

The membership figures for the Dundee Section appear 
to be fairly static ; as new members come into the area old 
members leave. During this session five Committee members 
have regretfully left the district to take up new appointments. 
According to statistics we can now say “ Join the Committee 
if you wish promotion or a new and better post ” 

The two lectures held during this quarter were “ New 
Methods of Measuring Productivity with Particular Reference 
to the Welding Industry” by Mr. A. G. Thomson, and 
“Electronic Control in Industry” by Mr. E. Heys. Mr. 
Thomson’s lecture dealt with a completely new approach 
to work measurement in the welding industry and his lecture 
was obviously the result of much painstaking research in 
this field. Mr. Heys covered a very wide range in his 
lecture dealing with the electronic control of machine tools, 
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paper-making machines and mine winders. This lecture 
dealt with the wider aspect of production engineering and it 
aroused a lively interest in this area, where many of the 
above industries are situated. 

Attendances at lecture meetings this year has improved 
but the Committee are still not satisfied with the number of 
members of the Institution who attend regularly. 


SOUTHERN REGION 
Oxford 

The first lecture meeting of the 1956 Session was held in 
conjunction with the Oxfordshire Sub-Branch of the Institute 
of Cost and Works Accountants, when an excellent discourse 
on “Cost Accounting as an Aid to Efficient Production ” 
was given by Mr. Leonard Frankland, F.C.W.A., A.C.A., 
A.M.I1.1.A. The programme then continued with the theme 
“ Automation ”, the next three lectures considering in turn 
the advantages of using electronic, hydraulic or pneumatic 
devices for sensing and controlling automatic processes. 

The January lecture, “ Production by Electronics”, pre- 
sented by Mr. E. R. Davies, was an excellent survey ranging 
from basic principles to the complexities of computor- 
controlled machine tools. 

“The Application of Hydraulic Mechanisms of Automatic 
Processes” by Mr. I. McNeill, M.A., Assoc.I.Mech.E., and 
“Pneumatic Circuiting” by Mr. R. C. D. Grant, B.Sc., 
A.M.I.Mech.E., served to illustrate the extreme versatility 
and flexibility of these two media of control and operation. 
During the course of the discussion following these lectures 
several people found the answer to their own pet problems of 
control ; in fact this series of lectures proved to be most 
instructiv e and constructive. 


Reading 

It has been the desire of the Committee for some time to 
have a Dinner and as a result the Inaugural Dinner was 
held in February. The Section were very fortunate that 
Mr. Harold Burke was able to attend as chief guest. Other 
principal guests were Mr. W. F. S. Woodford and Mr. 
F. T. West, Past Chairman of the Southern Region. 

A highly successful evening was enjoyed by all and the 
musical entertainment organised by Committee members 
Mr. Mott and Mr. Richardson was really excellent. The 
function was reported in the local press. 

The interest shown in the Section activities by the younger 
members is being encouraged by including several of the 
most keen on the Committee for the coming session. The 
Committee have noticed with gratification that lecture 
attendances this Session have slightly improved. 


SOUTH EASTERN REGION 
London 

During the quarter under review lecture meetings have 
been held on the following subjects: “ Practical Marginal 
Costing” ; “Electronic Control of Machine Tools” ; 
“Milling Versus Broaching ” “Electronic Digital Com- 
putors”. The lecture on “ Electronic Control of Machine 
Tools” was held at Brighton and was well attended by 
members residing in that area. 

Plans are in hand for the Lecture Programme for the 
year 1956/57. 

A verv successful Dinner was held in February at the 
Connaught Rooms at which 169 members and guests were 
present. 

In the process of dealing with applications for membership 
the Committee has discussed the advantages to be gained 
from the use of referees as well as proposers and seconders. 
Reference to them would provide information on status, etc., 
which would be of value to the Committee in determining 
the appropriate grade of membership. 


London Graduate 

A Sub-Committee has been formed to handle the arrange- 
ments for the 1956 Weekend School which is to be held in 
September. Consideration has also been given to the 
1956/57 lecture and visits programme. A Sub-Committee 
has been formed and the tentative arrangements include 
eight lectures, and three or four works visits. Of the eight 
lectures, five will be concerned with processes, two with 
management, and one will be of general interest. 
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During the quarter a Works Visit took place to Enfield 
Rolling Mills, and it was fully attended. 

The Committee is pleased to note the interest which has 
been shown in the lecture entitled “‘ Production Engineering 
in the Maintenance and Overhaul of Civilian Air Trans- 
port”, given recently by Mr. H. Gray, a Graduate member 
of the Section. Enquiries have been made for copies of this 
Paper but permission to publish the Paper has not yet been 
given by Mr. Gray’s employers. 

Due to previous commitments of Committee members, 
only the Section Honorary Secretary will be representing the 
Section at the Graduate Conference to be held at Liverpool 
in April. 

Preparations for the Section’s Annual General Meeting 
have been completed. Due to business reasons and/or 
transfer to the Senior Section, Committee member Mr. Bull 
has resigned and Messrs. Barber, Hyland and Johns, the 
present Section Chairman will be resigning and will be 
unable to accept re-nomination. 

The films selected for the Annual General Meeting have a 
total running time of 75 minutes and are entitled “ Planned 
for the Purpose”’ and “ Drop Forgings in Alloy Steels ” 


South Essex 

The Annual General Meeting of the Section took place in 
March at Chelmsford, and there was an extremely good 
attendance of members both at the Meeting and at the Film 
Show afterwards. The main film was “Calder Hall”, an 
account of the construction of Britain’s first Atomic Power 
Station in Cumberland. This is the film which created a 
tremendous impression at the International Conference at 
Geneva last year. 

The retiring members of the Committee were re-elected 
and Mr. P. H. W. Everitt was elected as Chairman in place 
of Mr. R. Telford who retires after serving for the last 
two years. 

Many useful suggestions were made in regard to future 
activities of the Section, concerning both lectures and social 
gatherings and the very successful meeting closed with the 
Annual Report by Mr. Soul on the Papers Committee and 
votes of thanks to the Committee and the retiring Chairman. 

SOUTH WESTERN REGION 
Cornwall 

No arrangements were made for a January meeting. From 
previous experience it was found that while making every 
effort to select a suitable evening the date chosen invariably 
clashed with some New Year activity. 

In February, the Section held a joint meeting with a 
special course at the Cornwall Technical College, by kind 
permission of the Principal, Mr. C. D. Alder, M.I.Prod.E., 
the lecturer was Mr. Hugh Bartle, Grad.I. Mech. E., and his 
subject was “The Right Materials in the Right. Place ”’. 
Mr. Bartle, who is Assistant Metallurgist at Holman Bros. 
Ltd., answered many interesting questions in the discussion 
which followed. The arrangements for this meeting were 
made by the Head of the Engineering Department, of the 
Cornwall Technical College; Mr. A. Wakeman, M.I Prod.E.; 
and Messrs. F. A. Cheshire and F. G. Hawke (Cornwall 
Section Committee). 

Arrangements are progressing for next year’s “ Compressed 
Air Conference” and it is hoped to attract more interest 
even than last year. 


Gloucester 

The winter is closing upon a very successful programme of 
five lectures and two works visits. Activities have increased 
by one lecture over previous years and hitherto there had 
been no works visits. 

In February Mr. A. G. Thompson presented his Paper 
entitled “‘New Methods of Measuring Productivity with 
Particular Reference to the Welding Industry ” This 
lecture was well attended and held jointly with the 
Gloucester Engineering Society. 

The second lecture was held in March when Mr. L. W. 
Robson presented his Paper “ Productivity and Cost 
Accountancy”. This lecture was held jointly with the 
Institute of Cost and Works Accountants. 

The Annual General Meeting was held at Dowty Equip- 
ment Ltd., Cheltenham, in March. It was followed by a film 


entitled “ Powered Flight” loaned by Shell-Mex and B.P. 
Co. Ltd. 
Western Graduate 

The present Committee is now near the end of its term 
of office and reviewing its life it is noted that there have 
been many changes in its membership. Of the original ten 
members there are only three (Chairman, Vice-Chairman 
and Senior Section representative) who have seen the session 
right through. Four members have joined H.M. Forces, 
two have left the district and one has resigned. The practice 
of inviting new members to attend a Committee meeting in 
order to observe and ask questions regarding the affairs of 
the Section has proved a most useful method of bringing 
forward the more enthusiastic ones. Some of the members 
introduced in this way have since been co-opted on to the 
Committee bringing its strength up to the total of nine 
members. 

The membership of the Section to date is 142, and this is 
distributed as follows: Bristol and District 71 ; Gloucester 
and Cheltenham 24; the remaining 47 members being 
widely spread throughout the Western Section. During the 
present year the Section has gained 14 new and transferred 
members whilst losses are only four. Information to hand 
has shown that at least 15 members in the Bristol District 
are now in H.M. Forces. 

The Committee had arranged four lectures this session in 
Bristol, three having already taken place. The attendance 
for two out of three of the lectures was good, but there 
is a large number of visitors making up this attendance. 
In the future it is hoped to keep up this number of visitors 
and increase the number of Students and Graduates. 


WELSH REGION 
South Wales and Monmouthshire 

The Committee are very gratified at the attendance at 
lecture meetings which have averaged 90 over the present 
session. It appears that the selection has had _ universal 
appeal throughout the Section. In order to still further 
accommodate the wishes of the members, a circular has 
been sent to all members requesting information on the 
subjects in which they are interested and attempts will be 
made to cover the most popular subjects in next session’s 
lecture programme. 

In February, the Regional Committee was honoured by a 
visit from the Chairman of Council, Mr. G. R. Pryor, and 
the Secretary, Mr. W. F. S. Woodford. Problems affecting 
both South Wales and West Wales were frankly discussed 
and the assistance given by both Mr. Pryor and Mr. 
Woodford was greatly appreciated. It was felt that this 
visit will do much to further the interests of the Institution 
in Wales. 


West Wales 

The Section Programme of meetings has continued 
through this quarter marked particularly by the timely and 
appropriate Papers given by Mr. F. Garner on “Automation” 
and Mr. J. A. Sargrove on “Electronics”. Following so 
soon on their success and the impression created at Margate, 
West Wales was indeed fortunate to secure the attendance 
of these two authorities. Interest was further stimulated by 
the well justified press notices. 

Association with the activities of local Sections of the 
Productivity Council indicates a surprising variation in 
progress. The lively and continued response in some areas 
makes a startling comparison with the almost complete lack 
of effect in others. 

The West Wales Section has in particular sympathy with 
the present surge of national concern in the development 
of technical education. In this connection the closest 
attention is paid to the facilities and opportunities which are 
available to future production engineers. 


SECTIONS OUTSIDE THE UNITED KINGDOM 
Adelaide 

One meeting has been held since the last Report. This 
was a lecture on “ Preventative Maintenance” by Mr. John 
Holden, M.A.(Cantab.), A.M.I.E.(Aust.). The lecture covered 
the organisation and methods and the results obtained in 
South Australia’s largest factory. Forty-three members and 
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visitors were present, many of them entering in the dis- 
cussion which followed the lecture. 

The 1956 activities of the Section Committee commenced 
with a Dinner at the Richmond Hotel and was followed 
by the first meeting. The Committee are sorry to lose the 
help of Mr. J. H. Law, M.I.Prod.E., and Mr. F. R. Charlton, 
M.B.E., M.1.Prod.E., who have relinquished duties on the 
Committee. Over a long period they have made a worth- 
while contribution to the progress of this Section. Messrs. 
J. D. McLachlan, A.M.1.Prod.E., and J. G. Brookman, 
A.M.I.Prod.E., have accepted places on the Education and 
Programme Sub-Committees respectively. 


Melbourne 

There have been no meeting activities of the Melbourne 
Section during the last quarter as this is the normal period 
of recess. 

During this time, however, the Committee has met several 
times and a most interesting programme of lectures and 
works visits for 1956 has been arranged. 


Sydney 

The first Committee meeting for 1956 was held in 
February and the main topic for discussion was a proposed 
degree course in Industrial Engineering at the Sydney 
University. 


Hazleton Memorial Library 


As Sir Leonard Lord was visiting his Company’s new 
factory in Sydney, the Committee were able to meet him at 
an informal luncheon with the Australian Council President, 
Mr. James N. Kirby. 

The lecture programme commenced in March with a 
Paper by Mr. A. Denning on “ Education for Production 
at Home and Abroad’”’. Tifty members and friends attended 
and a lengthy discussion ensued. 


Calcutta 

In January a lecture meeting was held at which Mr. S. 
Bhattacharya, A.M.I.Prod.E., Principal of the Government 
of India (M.O.L.) Industrial Training Institute, gave an 
excellent talk on “Craftsmanship Training as an Aid to 


Production ” 
In February, a talk on “The Place of Statistics in 
Production Engineering” by Mr. m Desmond, 


M.Sc.(Lond.), F.I.S., M.I.E.E., of the Indian Statistical 
Institute, aroused considerable interest. The standard of the 
lecture was high and so was that of the discussion that 
followed. 

In March, a Works Visit to the Radio Factory of Messrs. 
Philips Electrical Co. (India) Ltd., was arranged for the 
members residing in the Calcutta area. 

Two Section Committee meetings were held during the 
quarter under review. 





** Machinery’s Screw Thread Handbook.” 16th edition 
—re-arranged and re-written. Brighton, Machinery 
Publishing Co., 1955. 215 pages. Diagrams. 

Ministry of Labour and National Service—Factory Dept. 
“Safety and Health in Industry.” London, Sky 
Press, 1955. 100 pages. Illustrated. 

Monday, C. ‘“* Capstan and Turret Lathe Practice.” 
Brighton, Machinery Publishing Co., 1955 199 pages. 
Diagrams. 

National Physical Laboratory, Teddington, Middlesex. 
“* Precision Electrical Instruments : Proceedings of 
a Symposium —_ at the National Physical 
Laboratory . . November, 1954. London, 
H.M.S.O., 1955. "374 pages. Illustrated. Diagrams. 

Office Management Association, London,. ‘“ The Scope 
of Electronic Computers in the Office.” (Papers 
ae for the National Conference of the O.M.A., 


1955.) London, the Association, 1955. 102 pages. 
Diagrams. ' 
Sluckin, W. ‘* Minds and Machines.” Harmondsworth, 


Middlesex, Penguin Books, 1954. 224 pages. Diagrams 

“Oxford Junior Encyclopaedia.” Volume’ VII, 
Engineering. London, O.U.P., 1955. 495 pages. 
Illustrated. Diagrams. 

Roberts, F. and Norries, G. O. ‘“* Electronic Business 
Machines: A Critical Review.” Thames Ditton, 
Surrey, Solarton Electronic Business Machines Ltd., 
1955. 6 pages. Illustrated. Diagrams. 

Robiette, A. G. E. “Electric Melting and Smelting 
Practice.” London, Griffin, 1955. 356 pages. 
Illustrated. Diagrams. 

Society of Automotive Engineers, New York. “SAE 
Manual of Blast Cleaning.” New York, the Society, 
1954?. 54 pages. Illustrated. Diagrams. 

Stanford Research Institute, Stanford, Calif. ‘* Pro- 
ceedings of Symposium on Automatic Production of 
Electronic Equipment.” Sponsored by Stanford 
Research Institute, and United States Air Force, 
San Francisco, 1954. Stanford, Stanford, U.P., 1954. 
119 pages. Illustrated. Diagrams. 


ADDITIONS 





Thaler, George J. and Brown, Robert G. ‘“ Servo- 
mechanism Analysis.” London, McGraw-Hill, 1953. 
426 pages. Diagrams. 

United States of America— Department of Defense. 
** Administration Sampling Procedures for 
Acceptance Inspection.”” Washington, the Depart- 
ment, 1954. 38 pages. Diagrams. 

United States of America— Department of Labor — 
Bueau of Labor Statistics. ‘* Coal-Burning Space 
Heaters,” prepared for the Foreign Operations 
Administration, Office of Industrial Resources by the 
Bureau. London, B.I.M., 1954. 110 pages. Illustrated. 
Diagrams. (Case study data on productivity and 
factory performance.) 

United States of America — Office of Technical Services. 
“Chromium Electroplating.” A reprint of an 
Original Document resulting from Government- 
Sponsored Research. Washington, the Office, 195-. 
160 pages. Illustrated. Diagrams. 

American Society of Tool Engineers, Detroit, Michigan. 
“Die Design Handbook: A Practical’ Reference 
Book on Process Analysis, Product Design, Metal 
Movements, Materials, and Proved Die Designs for 
every class of Sheet-metal Press Working.” 
New York, McGraw-Hill, 1955. 933 pages. Diagrams. 

Barton, H. K. and Barton, L. C. ‘“ Diecasting Die 
Design.” Brighton, Machinery Publishing Co., 1955. 
158 pages. Illustrated. Diagrams. (Machinery’s 
Standard Reference Series.) 

Birmingham Productivity Association. ** Gaining 
Skill”: A Report of an investigation into the 
training of industrial apprentices in Western Germany. 


Birmingham, the Association, 1955. 57 pages. 
Illustrated. Diagrams. 

Brewer, Allen F. ‘** Basie Lubrication Practice.” New 
York, Reinhold, 1955. 286 pages.  IIlustrated. 


Diagrams. 

Carroll, Phil. ‘“ How Foremen can Control Costs.” 
New York, McGraw-Hill, 1955. 301 pages. Illustrated. 
Diagrams. 








NEWS OF 


Mr. W. H. Bowman, Member, Sales Director of 
T. I. Aluminium Limited, has been appointed to the 
Board of The Aluminium Wire & Cable Co. Ltd., 
Port Tennant, Swansea, 


Mr. W. Castledine, Member, was _ recently 
appointed Lecturer in Management Studies at the 
North Staffordshire Technical College, Stoke-on- 
Trent. He is the Corresponding Member of the 
Shrewsbury Section on the Papers Committee. 


Mr. F. Cotton, Member, was recently appointed 
to the Board of Directors of Coventry Climax Engines 
Limited of Coventry. Mr. Cotton was a founder- 
member of the Coventry Graduate Section of the 
Institution, and serves on 
the Institution’s Coventry 
Section Committee, He is 
also a member of the Coven- 
try Engineering Society. 
Mr. Cotton joined the Com- 
pany as an office boy in 
1925. His first five years 
were spent, in varying 
periods, in the Design Office, 
the Jig and Tool Drawing 
Office and the Works De- 
partments. In 1931 he 
decided to concentrate on 
the Production side and be- 
came chief of the Jig and 
Tool and Planning Depart- 
ments. Following the November 1940 ‘blitz’, Mr. 
Cotton was in charge of three dispersal units which 
were established at Oswestry and was appointed 
Assistant Works Manager in 1941. He returned to the 
Coventry Works in 1945 and was promoted to Works 
Manager in 1949. 





Mr. F. Cotton 


Mr. W. T. Elson, M.B.E., Member, has now 
been appointed Works Director of Hammerle AG, 
at their Swiss Factory, as well as a Director of their 
associated Sales Company in England, Hammerle 
(London) Limited. 


Mr. H. Peter Jost, Member, has been awarded 
the Derby Gold Medal of the Liverpool Engineering 
Society for his Paper on “Oil-Free Steam Cylinder 
Lubrication”. Mr. Jost, who is Managing Director 
of Centralube, Ltd., serves on the Editorial and 
Papers Committees of the Institution. 


Mr. J. Silver, Member, has been appointed Pro- 
duction Director to Jaguar Cars Limited, Coventry. 


Mr. Mark H. Taylor, Member, has, by mutual 
agreement, relinquished his appointment as Director 
of Rank Precision Industries Limited, and of Taylor, 
Taylor & Hobson Ltd. Mr. Taylor has served with 
Taylor, Taylor & Hobson Ltd., for 32 years, being 
Managing Director for the past 15 years. 


MEMBERS. 


Mr. J. A. Stafford, Member, at present Director 
and General Manager of Taylor, Taylor & Hobson 
Ltd., will continue in charge of the Company’s opera- 
tion at Leicester. 


Mr. R. J. Bailey, Associate Member, has now 
taken up a position as Designer - Draughtsman in the 
Development Division of Martonair Limited, at their 
Farnham factory. 


Mr. L. W. Ballard, Associate Member, has re- 
cently taken up a position with the De Havilland 
Aircraft Company at Christchurch as outside Tech- 
nical Representative (Tool Control). 


Mr. A. E. Baxter, Associate Member, has been 
appointed as the Institution’s representative on the 
North Bucks. Area Engineering Advisory Committee. 


Mr. K. H. Buckley, Associate Member, has now 
taken up an appointment with D. Napier & Son 
Limited, as Education Officer. 


Mr. M. Clegg, Associate Member, has 
relinquished his position as Production Engineer with 
Dawson Brothers Limited, Gomersal, Leeds, to take 
up an appointment as Works Manager with Platt do 
Brazil Maquinas Texteis Ltda., Cruzeiro, Estado de 
Sao Paulo, Brazil. 


Mr. G. H. Cornwell, Associate Member, has 
taken up an appointment with Messrs. Cass & Phillip 
Limited, Hemel Hempstead, as their Chief Engineer 
in charge of Design and Development. Mr, Cornwell 
was previously employed with Process Control Gear 
Limited, St. Albans. as a Technical Electrical Sales 
Engineer. 


Mr. R. A. Cox, Associate Member, has changed 
his position from Works Manager of Guest Keen & 
Nettlefolds (Midlands) Ltd., Hillington, Glasgow, and 
has been promoted to Works Manager at Thomas 
Haddon & Stokes Limited, Deritend, Birmingham, 
where he was for eighteen years prior to being trans- 
ferred to Glasgow. 


Mr. J. J. Dyer, Associate Member, is now per- 
manently residing in England and has taken up an 
appointment as Development Engineer, Special Pur- 
pose Machines Division with The Plessey Company 
Ltd., of Ilford. 


Mr. W. H. Edwards-Smith, Associate Member, 
has taken up an appointment as Lecturer in Work- 
shop Technology at the Leeds College of Technology. 
He was the Section Honorary Secretary of the 
Doncaster Section. 


Mr. W. R. Gaudion, Associate Member, has 
taken up an appointment with Canadian Westing- 
house Co, Ltd., Hamilton, Ontario, Canada. 
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Mr. A. Goodwin, Associate Member, has now 
taken up an appointment as Technical Assistant to 
the Development Engineer, at Thos. Firth & John 
Brown, Ltd., Sheffield. 


Mr. A. Hollen, Associate Member, has for per- 
sonal reasons resigned from the Board of Directors 


and has left the service of The Lapointe Machine 
Tool Co. Ltd. 


Mr. C. C. Jones, Associate Member, who joined 
the Company in August, 
1945 as Assistant Works 
Manager has now been 
appointed as Works Man- 
ager of British Typewriters 
Limited, West Bromwich. 
Mr. Jones had much to do 
with the introduction of 
Production Control, Stan- 
dard Costing Systems and 
Time Study into the Com- 
pany. More recently he has 
played a large part in the 


Mr. C. C, Jones tory at Birmingham Road. 





Mr. J. M. Martin, Associate Member, has taken 
up an appointment as General Manager of Hawley 
Products Limited, London. 


Mr. R. W. McEvoy, Associate Member, is now a 
Technical Representative for William Jessop & Sons 
Limited, Sheffield, and has recently been given the 
responsibility for the Northern Ireland territory. He 
previously worked in the South Wales territory. 


Mr. J. H. McPherson, Associate Member, has 
recently been appointed Assistant Manager in the 
Engineering Department of Carron Company, 
Stirlingshire. 


Mr. G. B. Parsons, Associate Member, has taken 
up a new position as Lecturer at the Huddersfield 
Training College for Technical Teachers. 


Mr. R. E. Patmore, Associate Member, has been 
appointed Works Manager at F. Francis & Sons, 
Greenwich. 


Mr. H. C. R. Pegler, Associate Member, Chief 
Designer, Fielding and Platt Ltd., Gloucester, has 
recently been elected by the Council as the President- 
Elect of the Gloucestershire Engineering Society. 


Mr. E. Perry, Associate Member, has taken up an 
appointment with Williamson Diamonds in 
Tanganyika. Mr. Perry was until recently Honorary 
Secretary of the Stoke-on-Trent Section. 


Mr. W. Sidwell, Associate Member, has after 
many years relinquished his position with Higgs 
Motors Limited, and has taken up an appointment as 
General and Works Manager of C. H. Parsons 
Limited, Birmingham. 
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Mr. S. Smith, Associate Member, has relinquished 
his position as an Industrial Consultant with H. H. 
Fraser & Ass. and has joined Shatterprufe Safety 
Glass Ltd., as their Production Engineer. 


Mr. A. R. Foster, Associate, has now taken up an 
appointment as a Senior Engineer in the Stress 
Department of Orenda Engineer Limited, Ontario. 


Mr. B. T. Aston, Graduate, is now a Toolroom 
Manager at Bristol Repetition Company Limited, 
Bristol. 


Mr. E. W. Batchelor, Graduate, has taken up an 
appointment as a Mechanical Engineer with the 
Kaiser Aluminium Corporation, Washington, U.S.A. 


Mr. R. P. Bull, Graduate, is now a Chief Jig and 
Tool Draughtsman at A. A. Jones & Shipman 
Limited, Leicester. 


Mr. V. K. Burley, Graduate, has relinquished his 
position as a Technical Assistant at Rolls-Royce, and 
is now a Technical Assistant in the Organisation and 
Methods Branch of the Plant Maintenance Depart- 
ment of the United Kingdom Atomic Energy 
Authority. 


Mr. J. R. Duncan, Graduate, has relinquished 
his position of Chief Tool Designer at the John 
Deere Ottumwa Works, Ottumwa, Iowa, U.S.A., to 
take up an engineering appointment with the 
Caterpillar Tractor Company of Peoria, Illinois, 
U.S.A. Mr, Duncan is returning to England to help 
establish Caterpillar’s new factory at Bellshill, 
Lanarkshire. 


Mr. F. S. Gawthorpe, Graduate, has taken up an 
appointment as Technical Assistant in the Borg & 
Beck Division of Lockheed Hydraulic Brake Co. Ltd., 
Leamington Spa. 


Mr. F. B. Leak, Graduate, has relinquished his 
position as Crane and Lift Inspector to Messrs. 
Herbert Morris Limited, Loughborough, to take up 
an appointment with Messrs. Walker Bros. (Wigan) 
Limited, as Assistant Plant Engineer. 


Mr. K. McConnell, Graduate, has taken up an 
appointment of Assistant Works Manager with 
Messrs. Syd Abrams Limited, Manchester. 


Mr. V. H. Mody, Graduate, is now with the 
Ford Motor Company of Canada at their Windsor 
manufacturing division, and working in the Produc- 
tion Engineering department of the Machine Shop 
and Stamping plant, 


Mr. A. Murray, Graduate, is a Plant Engineer at 
Thomas Blackburn & Sons Ltd., Preston. 


Mr. J. A. Murrell, Graduate, has taken up an 
appointment as an Experimental Engineer in the 
Research and Development Department of Mars 
Limited, Slough. 


Mr. S. A. Onions, Graduate, has left the Bristol 
Aeroplane Company and is a Senior Planning 
Engineer at Wilmot Breeden Limited, Bridgwater. 
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CORRESPONDENCE 


From: Mr. R. L, Lickley, Chief Engineer, 
The Fairey Aviation Co. Ltd., 


Hayes, Middlesex. 





During the discussion following 
the lecture by Sir Roy Fedden 
(Britain’s Aircraft Needs), I ex- 
pressed the view that he had put 
forward much too gloomy a view 





TWISS, FAIREY DELTA 2——e" 


of the industry, and in particular, 
was over critical of our technical 





progress. Apart from his general 
statements, I was particularly 





ABSOLUTE WORLD AIRSPEED RECORDS 


thinking of his paragraph 35.5* 
As your readers are now no doubt 
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: — well aware, I was speaking with 
y | knowledge of our Delta II, which 
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—+—— in regaining the world speed 
| record for Britain, by the largest 
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600 


margin ever recorded (308 m.p.h. 
or 37°/), has shown that it is at 





sPLED MPH 


soo 


| least as far advanced in super- 
sonic flying as any American air- 





craft. The curve shown, shows 
the major alteration in speed 





trends which this aircraft has 
caused. 








I cite this merely as one ex- 
ample that the British aircraft 
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industry is not behind the United 
States in technical excellence, as 
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__| many more similar advances are 
| of necessity under a security cloak. 
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*See March Journal, page 148 


__| Might I also once again em- 
phasize my view that what the 
aircraft industry needs is more 
public support for its successes 
and less public denigration. 


1980 Wes 
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“ PROBLEMS OF AIRCRAFT PRODUCTION ” 
University of Southampton, 6th/7th January, 1956 


Mr. S. Francis (Member), 
Bleak House Laboratories, 
Drighlington, Nr. Bradford, Yorks. 


In the Paper by Mr. D. A, Oliver on “ Machining 
Research and Its Impact on Speeding Production ”,* 
he said “the original stimulus to develop ceramic 
tools had been the need for metal economy in view 
of the shortages at a time when they were wondering 
whether they would have enough Tungsten and what 
they would have to do if they had to put Tungsten 
into other alloys ”. 

The statement as quoted is misleading so, for the 
benefit of posterity, I will give the facts of the matter. 
Both the British and American Governments entered 
into a global war without adequate stores of vital 
strategic materials especially tungsten, but the fact 
was not fully appreciated until the cutting of the 
Burma Road down which came most of the supplies. 

Panic legislation, based on incorrect technical ad- 


From: 


vice, resulted in an Order the effect of which would 
have been to replace tungsten for certain purposes 
with molybdenum. Fortunately the writer’s attention 
was quickly drawn to this Order and a Minute was 
written which so effectively exposed the dangers of 
this step that the Order was negatived in application 
and the highest possible backing was given to the 
positive alternative suggestions which including 
specified economies in the use of tungsten and the 
development of new hard materials including 
ceramics. 

A Department was created to deal with the sug- 
gested economies, and development contracts were 
placed which enabled work to be commenced on 
ceramic tools. In a matter of months, the application 
of the suggested economies was so successful that the 
acute shortage of tungsten was turned into what 
the Controller described as “ an embarrassing surfeit ” 
and official interest in the development of ceramic 
tools ceased. 


*See April Journal, page 272 
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SUNDIAL 
The sundial was first brought to 
Rome about 290 B.C. For long 
it was the most popular way of 
measuring time. 








Nowadays standards must be authoritative and 
dependable and are, therefore, derived from the most expert 
opinion available. In some cases the existing procedure 
of a producer is accepted as the best practice 
of the art and is taken as 


a basis for the standard in question. 


Thus British Standard 1004 ( Zinc Alloys 
for Die Casting ) was based on the established 
practice of the Imperial Smelting 


Corporation in the production of MAZAK. 


MAZAIK 227245. 





(fovensar Sucre ) 


UK MEMBER OF THE CONSOLIDATED 2096 CORPORATION LIMITED 
IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.! 


When replying to advertisements please mention the Journal 
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AUTOMATION OR OTHERWISE 


let Wild-Barfield fit 
heat-treatment into 
your production line 





More and more production engineers are finding that the installation of Wild- 
Barfield continuous furnaces speeds up production flow and helps to cut costs. 
By bringing heat-treatment right into the production line, delays and wasteful 
handling are eliminated. Wild-Barfield make a wide range of continuous furnaces 
for normalising, hardening, tempering, carbonitriding, bright annealing and other 
applications. All are built to the highest standards of workmanship to meet the 
requirements of production engineers and metallurgists. The Wild-Barfield 
ba Research Department is available to advise on your heat-treatment problems. 


(/ ELECTRIC 
‘BavH20 


Wea LL ey 





FOR ALL HEAT-TREATMENT PURPOSES 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 
ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS. Telephone: Watford 6091 (8 lines) 


W837 
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THE TORCH OF INDUSTRY 


A transportable profiler that cuts constant angle bevels 


automatically on curves of any radii 


You can carry the Beagle —all up weight 125 lb.—to the job and set it 
up to cut in a few minutes. Electrically driven and guided by a hand 
steered tracing wheel, it will cut any profile in steel up to 2° thick, 
operating direct from working drawings with the greatest accuracy. 

No waiting for the work to come to the machine —no expensive 
templates needed. And the Beagle is fitted with a unique cutter 
which will maintain any bevel up to 45° round any profile. 
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HORIZONTAL MILLING 
& BORING MACHINE 
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Spindle Diameters - 
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WILLIAM ASQUITH LTD. 


HALIFAX - ENGLAND 


Sales & Service for... DRUMMON D-ASQUITH -. . the British Isles 


BIRMINGHAM 
Also at LONDON: Phone: Trafalgar 7224 (5 lines) and GLASGOW: ’Phone Central 341/ 
Al%4 








DRUMMOND-ASQUITH (SALES) LTD., KING EOWARD HOUSE, NEW ST., 
"Phone: Midland 343! (7 Lines) 
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AUTOMATIC MULTI-TOOL LATHE 


sets a new rapid rate for heavy metal removal 


STAND 113 The New ‘Maxirapid’ is a further development of the well-known 
NATIONAL HALL *‘Maximatic’ and is a completely new design to meet the modern needs of 
the high production Industries. 

The Machine has been designed to use tungsten carbide tools to their 
utmost capacity and the angular arrangement of the bed has been adopted 
to provide adequate chip clearance and disposal by chip conveyor. 





Maximum swing over bed 17”. Maximum between centres 24”, 
INTERNATIONAL H.P. of main motor 50. 
MACHINE TOOL 
EXHIBITION 1956 


June 22-July 6 
Olympia - London 

















Sales and Service for... DRUMMOND-ASQUITH .-. the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW STREET, BIRMINGHAM 


*Phone: Midland 3431 (7 lines) Also at LONDON, ’Phone: Trafalgar 7224 (Slines) and GLASGOW, *Phone: Central 341 | 
Di3s 
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NATIONAL HALL GALLERY 
STAND No. 413 





INTERNATIONAL 
MACHINE TOOL 
EXHIBITION 1956 


June 22-July 6 
Olympia - London 



















the modern hydraulic straightening press 


Bar straightening is a fast, simple operation on the Hi-Ton machine. 
The illustration above shows one of these machines installed in a 
Sheffield steelworks. It is a compact, self-contained unit which 
occupies a minimum of floor space, and operation is by foot pedal, 
leaving both hands free to manipulate the workpiece. This is only 
one of the applications of Hi-Ton Presses which are manufactured in 
a range with maximum ram pressures from 0.7 
ton up to 300 tons. Pressure of all Hi-Ton Hydraulic Presses 
is variable from zero to the maximum of the press. No excess pressure need 
be applied and long tool life is therefore assured. Write for details 


of Hi-Ton equipment, mentioning the application which interests you. 


Sales & Service for... DRUMMON D-ASQUITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
*Phone: Midland 3431! (7 lines) Also at LONDON: ’Phone Trafalgar 7224 (5 lines) and GLASGOW: ’Phone Central 3411 
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BESCO PRODUCTION GUILLOTINE (Mark til) 


Very robust, designed for accuracy on high speed mass production, 
the two larger sizes giving 
35 STROKES PER MINUTE 


Overcrank, double geared, capacity }in. thick mild steel plates. 
Open ended, takes plates of unlimited length. Depth of gap 6in. 
Single stroke or continuous action. Self-contained motor drive, 
automatic hold-down, front, back and side gauges. 3 sizes—4ft., 
6ft. and 8 ft. x din. thick. 


a 


EDWARDS HOUSE, 359-361 EUSTON RD. LONDON N.W.1. 


Telephones : EUSTON 4681 (7 lines) 3771 (4 lines) 

Telegrams : Bescotoois Norwest London 

LANSDOWNE HOUSE, 41 WATER ST. BIRMINGHAM 3. 
a a Telephones CENTRAL 7606-7 

T 


elegrams : Bescotools Bir gham 3 


o { ~ 
— 2 


EMPIRE HALL 


Ground Floor 
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the 
short cut 





Engineers’ cutting tools 





of all types. 





SPEEDICUT WORKS, CARLISLE STREET EAST, 


SHE)? TELY Mie N CLAW DY 


sa | 





VISIT OUR STAND No. 305, GRAND HALL GALLERY, AT THE MACHINE TOOL EXHIBITION, 22nd JUNE-6th JULY 


eT Ss 
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BRITISH AERO COMPONENTS LTD., MONTAGUE ROAD, WARWICK. TEL. WARWICK 320 





INTERNATIONALLY 


DEMANDED/ 
e Dean, Suuth & Gace ‘ange of lathes 


e+e SEE THEM AT OLYMPIA, LONDON 


LATHE MANUFACTURERS Seae 71865 
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saves costs in time 
FeLelelel ame-tale Mm eat Us) areal 


When replying to advertisements please mention the Journal 
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M.P.L. have produced a Sintered Metallic Components 


by Mlachine Products Limited 


booklet setting out the 


nature of the sintered metal 











process and the application of 
its products within industry. It By employing an extremely advanced technique, 
is a technically informative, well Machine Products Limited are able to supply 
illustrated work which provides British industry with precision sintered metallic 
an excellent introduction to this components of superior strength and heavy 
important development in powder duty durability —in an almost infinite variety. 
metallurgy. Design Engineers are MPL components are favourably comparable 
invited to request a copy of M.P.L. to equivalent piece parts produced by 
publication No. 61. machining from the solid and it is here 
that the major economy is offered. 

For, by cutting down appreciably the 

amount of machining required, MPL 


sintered metallic components provide 





industry with an excellent means 
of effecting a substantial 


machine products limited 


Kembrey Street, Swindon, Wilts. 


release of capital plant. 


One of the Plessey Group of Companies 
@ mPi.i 
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‘Al s0lishing grains & powders 


Regd. trade mark 


Mirror finishes 
are produced with 
ALOXITE grains 
and powders 
in minimum time 


for fast results & beautiful finish 


Uniformity of size and shape of grain is the secret of successful metal polishing. 
ALOXITE aluminium oxide abrasive grains and powders are produced under 
very closely controlled conditions, to ensure uniformity. An excess of fine 
particles would slow production. Coarse particles cause deep scratches and 
spoil the finish. 

Practical experience has shown that set-up wheels prepared with ALOXITE 
abrasive are far superior to wheels made with other manufactured grains, or 
with emery. Consistently satisfactory results, faster production, and longer 
wheel life, can te relied on with ALOXITE polishing grains and powders. 
There are two qualities: “TP” for general work and “TPx” for polishing 
stainless steel, only. 


CONSISTENT RESULTS - FAST RESULTS - FINEST FINISHES 
WITH ALOXITE POLISHING GRAINS AND POWDERS 


THE CARBORUNDUM COMPANY LIMITED, TRAFFORD PARK, MANCHESTER, 17 PHONE: 


TRAFFORD PARK 2381 
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CLEVELAND 

Model AB 13” capacity Single Spindle Dialmatic 

Spindle capacity—maximum round bar... ... .. 13” 
Spindle speeds infinite—ranging from 40-3200 r.p. m. 
GAUTHIER 

Model GM.12 Precision Automatic 

Largest diameter of component, round ... ... ... 2 
Maximum length of component me a. Ce 6” 
Model W.1 Precision Gear eget Machine 

Maximum gear diameter ... .. oan 
HILGERS 

Model HDY.114 Semi-Automatic Cold Tube Bending 
Machine 


For tubes up to 44” o.d. x 3,” wali thickness 


Model HYB. 70 Automatic Cold Tube Bending Machine 
For tubes up to 2}” o.d. x &” wall thickness 


KOLLMANN 

Model VF.5 Vertical Milling erieinei Solid Bed Type 
Working surface of table ... .. ae 4. 
18 spindle speeds uaa ... 20-1000 r.p.m. 
Mode! EMAV.62 oe Plano > Milling Machine 
Working surface of table ... . os Oa 
Power milling length . sca: cee. wa see) “abe ee 
MALCUS 

Model MC-5 Centreless oeang: Machine 

Largest diameter ground ... ea “wee 6” 
MOREY 


Extra Heavy Duty Vertical Aeroframe Profiler and Milling 
Machine 


Working surface of table ... ... ... ... «.. 48” xX 120” 
Distance between columns a ae ee 
OLIVER 

No. 2 Arc Face Mill seta Machine 

Capacity... ... 4-24” Face Mills 
PRAHOMA 

Model LW. Heavy Duty Surface Grinding Machine 
Working surface of table ... «- 60" S 19%" 


Model L.12 High Production Precision ‘Surface Grinding 
Machine 

Working surface of table ..._ ... ws SC eer 
Model RS.7 High Production Precision ‘Surface Grinding 
Machine with Circular Rotary Table 


Diameter of magnetic chuck ... S| em “hee! eget 
SOMUA 

Model Z.1 Horizontal Milling Machine 

Working surface of table ..._. owe weer ae 
12 spindle speeds: 

Horizontal spindle ... ... ... ... «2. §0-2§00 r.p.m. 
Vertical spindle as «s+ 40-2000 r.p.m. 
Model Z.3 Horizontal Milling Machine 

Working surface of table ... a «lM 
12 spindle speeds eco bee ee, eve «tos QUED Oe. 
STUHLMANN 

Model NZ. 250 Internal bapetvei tinal Machine 

Maximum stroke... . oe, soeeie 
EE ee eee 
TROJAN 

Universal Oil Grooving Machine 

Maximum length of groove cut 5 


7 
Maximum diameter of work admitted over saddle... 8” 
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THE SELSON MACHINE TOOL CO. LTD 


Buyers will be afforded the opportunity of inapecting and comparing 
machines and equipment made in Britain and on the Continent. 

A wide selection of machine tools will be displayed by the Selson 
Machine Tool Company Ltd. and technicians will be in attendance at 
all times to demonstrate and explain this range of modern 

production engineering equipment. 





KAMENICEK 


cae a scomecenaiines scented wena Be y ' on stand No. 


ss 20" R252" 
Model 5.U. Universal niperiaieghe Machine 


Cosacity  ... ox vce SE ROP 
Model 102 Universal Tool and Cutter + Grinding Machine 
Capacity aoe ci owe Se BOE 
PLAUERT 

Model H.80 Horizontal Boring, Drilling, Milling and Facing 
Machine 

ee ee ee eee 
SKODA 

Model HVF. 160.D. Bedplate Type Horizontal Boring and 
Milling Machine 

Diameter of spindle ... ... . ee. ad 
Model $K.12 Vertical Boring and Turning Mill 

Maximum turning diameter with side head ... ... 49” 
Model SU.50 Straight Bed S.S. & S.C. Lathe 

Height of centres Sieh ary , eat? Sen; 


Distance between centres i 


ZBROJOVKA 

Model FA. 5V Vertical Milling Machine 

Working surface of table ... . Se oe 
20 spindle speeds oss sts) be See’) doe SUPE GOS SM. 
Model FA. 5U Universal nanan. Machine 

Working surface of table ... ... ... ... ... 79” xX 15}” 
20 spindle speeds ee ee tN 
Model FA. 5H Plain Horizontal Milling Machine 

Working surface of table ... ... ... ... «.. 79° x 16}” 
20 spindle speeds Cae See! we ate: ae SOP SOS RM. 
Model BK. 3 aves Grinding N Machine 

Capacity wae < ws oor 

















THE 
THE SELSON MACHINE ANG 
TOOL COMPANY LTD 


Cunard Works, Chase Rd., N. Acton, London, N.W.10 G ROUP 
Telephone: Elgar 4000 (10 lines) Telegrams: Selsomachi, London =— 
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In many instances a gear may be hobbed in precisely the time 
necessary for subsequent finishing by the shaving method. Thus, the 
SPH8 can work in unison with a Shaving Machine to provide high rates 
of production. The gear illustrated is 3°188 in. p.c.d. and 5% in. face 
width, having 29 teeth of I! N.D.P., 30°42 degree helix angle, and 

20 degree pressure angle. The material is Manganese-Chrome 

oil hardening steel, EN 18C. This component is regularly cut ina 
floor-to-floor time of only 60 seconds; the degree of accuracy obtained 


being adequate for subsequent finishing by the shaving process. 


SPH8 High Production 
Hobbing Machine 
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W. E. SYKES LTD. 


STAINES - MIDDLESEX - ENGLAND | 


Tel: STAINES 4281 (6 lines) Grams: ‘“SYKUTTER STAINES’ 


CANADA: Sykes Too! Corporation Limited, 123/13! York Street Toronto 
AUSTRALIA: W.E. Sykes Limited, Mascot, Sydney, N.S$.W. 
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Let HOOVER’ power your exports 


Fit Hoover F.H.P. Motors and add to the prestige of 
your product through the unrivalled service which 
attends every Hoover Motor. 
Service and advice on Hoover F.H.P. Motors is obtainable, 
not only at home, but in more than 60 countries overseas 


through Hoover Distributors and Associate Companies. 


Call in our Sales Engineer, or write to: 


HOOVER LIMITED 





Hoover Limited, Industrial Products Department, Cambuslang, Lanarkshire, Scotland, 


When replying to advertisements please mention the Journal 
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Adaptability and simple tooling 
combine to make Lang Surfacing 
and Boring Lathes eminently 
suitable for batch production or 
general work. 





Rigid construction; wide range 
of feeds and speeds; provision 
for screwcutting and taper 
turning when required. 


* 


. Soe eset , 
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JOHN LANG &SONSLTD. - 


JOHNSTONE NEAR GLASGOW 
Phone JOHNSTONE 400 


International Machine Tool Exhibition, London, 1956 June 22 to July 6—Stand 54 Grand Hall, Olympia. 
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*——— ST" NO 3A CAPSTAN 
Floor to Floor bat 3 minutes L AT H E 


























Tool Position Spindle Surface Feed 
ca shila clea mam Hex.Turret|Crossatide| RPM. |Fevertin.| pach | FITTED WITH AIR OPERATED BAR 
CHUCK AND AIR BAR FEED. 
Feed to Stop and close chuck - ° P 1 i ms - ee 
Centre Drill - ~ - - . - 2 _ 1650 110 Hand 
Start Turn two dias. B and C 7 - + 3 —_ 1650 620 Hand RACK PINION SHAFT 
Roller TurnC - - - 4 _ 954 360 120 
Multiple Roller Turn A ond B sand End - - 5 _ 954 220 120 ‘ 
{Turn Head Dia. D - : Front 954 360 50 1% > ~ pte 
Support, Undercut and Double Radius Head E 6 Front | 1650 610 | Hand eon! Ser, Ene. 
Support and Part-off F - - : : + 6 Rear 1650 610 Hand Tungsten Cerbide Cutting 
ools 














Capacity: |} in. dia. hole ne spindle. 134 in. dia. swing over bed. 
Spindle: Mounted in ball and roller bearings. 
Powerful friction clutches running in oil transmit power through ground gears. 


OUR COMPLETE RANGE INCLUDES CAPSTAN AND 
TURRET LATHES WITH CAPACITIES UP TO 35 in. SWING ; 
OVER BED AND 8} in. DIA. HOLE THROUGH SPINDLE. Full details on request 


H.W.WARD &CO.LTD 


SELLY OAK ,~—) BIRMINGHAM 29 


TELEPHONE \\ 9 SELOVIOIISH 





W.615 
International Machine Tool Exhibition, London, 1956 June 22 to July 6 — Stand 17, Grand Hall, Olympia. 
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Handley Page VICTOR (Photograph by courtesy of Messrs. Handley Page Ltd.) 


: INTERNATIONAL 
STAND 69); MACHINE TOOL EXHIBITION 
GRAND HALL LONDON 1956 


OLYMPIA JUNE 22-JULY 6 


By their ability to maintain low limits at fast production rates, CHURCHILL Precision Grinders 
make an important contribution to the outstanding achievements of the British Aircraft Industry 


te The CHURCHILL Model ‘VXA’ 60” x 164” Vertical Spindle Surface Grinding Machine with 30 h.p. motor drive to 
grinding wheel. 


THE CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH, nr. MANCHESTER, Eng. 


Export Sales Organisation . Associated British Machine Tool Makers Ltd., London, Branches & Agents 


Home Selling Agents Charles Churchill & Co. Ltd., Birmingham & Branches 
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By Permission of the Trustees of the Estate of Sir Arthur Conan Doyle 





MYSTERY AT A. & S. 






I 


WES PLOW 
WEICISEINS 





What is behind all the secrecy at Adcock & Shipley? 
Why is the figure ‘7’ so often referred to? 
What are these new machines and developments 


that the experts in milling machines have promised us? 


The answers to these questions will be of great importance to anyone interested in 
milling machines. 


The PLACE to remember is STAND 216 - EMPIRE HALL -: OLYMPIA 
The OCCASION, INTERNATIONAL MACHINE TOOL EXHIBITION 
The DATE, JUNE 22nd—JULY 6th INCLUSIVE! 





ADCOCK AND SHIPLEY LTD 
P.O. BOX 22 . ASH STREET . LEICESTER 


Telephone: Leicester 65154-6 Telegrams & Cables: Adcock, Leicester 


When replying to advertisements please mention the Journal 
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but for the best 

in all engineering 

uses there are 

Kirkstall Bright Steel Bars 


Kirkstall Forgee 


Engineering Limited 


LEEDS 5, YORKSHIRE - TELEPHONE: HORSFORTH 2821 
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Versatile 
—Powertul i 


ee 
. 


— for heavy duty on a wide 
range of work. 


de fadabe 


34” VERTICAL : 


REVERSIBLE AUTOMATIC FEEDS AND QUICK 
POWER TRAVERSE IN THREE DIRECTIONS 





The characteristic power and rigidity of the 34” 
Vertical Milling Machine is demonstrated to good 
effect when taking a }” cut at 34” per minute on 
this 4% carbon steel billet. This machine is 
installed at Geo. Swift & Sons Ltd., who find its 
great versatility invaluable in producing a wide 
range of machine tool components. All 12 feeds 
and spindle speeds are selected from the front of 
the machine, the speeds ranging from 29 - 520 or 
36 - 638 R.P.M., and the feeds, }?” to 20” per minute. 











JAMES ARCHDALE & CO., LTD. 


BIRMINGHAM 16 - SOLE SELLING AGENTS : ALFRED HERBERT LTD. COVENTRY 


When replying to advertisements please mention the Journal 
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Ith tke, litle things that matter | 


High precision components with an established reputation 


for quality and long life, minor items perhaps, but of major 


importance to the efficiency of the modern motor vehicle. 





WATER PUMPS 
STEERING IDLERS 
GEAR CHANGE 
MECHANISMS 
BRAKE DRUMS sanaieiaiie 
PUSH RODS = : 
BALL PINS CONCENTRIC 
SHACKLE PLATES 8 
THRUST PLATE 
ASSEMBLIES 
AND MACHINED 
COMPONENTS OF 
ALL KINDS 





Concentric Components are produced in a modern factory specially 





designed and equipped to produce a better job at a lower cost. 


TYBURN ROAD, BIRMINGHAM, 24 | 


Telegrams : ‘Accelerate’ Phone, Birmingham 
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continuous 


GOPPER BRAZING+ 
PURNAGES with 
























Birlec Limited can now offer continuous 
copper brazing furnaces with removable 
non-metallic elements as standard equip- 
ment. Extensive production trials have 
taken place and the following advantages 
proved :— 


* Element replacement is easy and can 
take place, if necessary, while the 
furnace is in operation. 


* Element replacement does not involve 
rebricking, and expensive downtime is 
thus reduced. 


* Element life is no shorter than with 
conventional nickel-chromium resistors. 


SELL 7 
also INDUCTION 





For brazing a small part to a 
large article, induction heat- 
ing equipment is the answer; Designs are completed for standard 6”, 8” 
localised heat means no 
wasted heat and a ‘‘machine 
tool’’ approach to equipment 
design makes the process 
ideal for quantity-production 


and 12” furnaces ; may we send details? We 
















should also be pleased to arrange a visit to 
our Heat Treatment Division, near the main 
works in Tyburn Road, where test pieces can 


methods. 
be brazed in a furnace of this type. 





Illustration left: A standard 
5kW unit, for brazing carbide 
tool tips; Photograph by courtesy 
of EDIBRAC LTD., Broadheath, 
Cheshire, manufacturers of 
Tungsten Carbide products. 


BIRLEC 
LIMITED 





ERDINGTON © BIRMINGHAM ° 24 
Sales and service offices in LONDON - SHEFFIELD - GLASGOW - NEWCASTLE-ON-TYNE 
$M/B.2134.54 (Member of the A.E.I. Group of Companies) 





When replying to advertisements please mention the Journal 








Lii The Institution of Production Engineers 






Metallicas 
Plasticus Compactii.. 


This rare bird is made up of 
an odd assortment of 
items, all of which, however, 


have three things in common :- 


1. THEY’RE ALL HIGH DUTY SINTERED POROUS BRONZE COMPONENTS. 
2. THEY ALL HAVE AN U.T.S. OF 8/9 T.S.I. (P.V. = 434,000). 
3. THEY’RE ALL MADE TO CUSTOMERS SPECIFICATIONS BY M.P.C. 








If you want components like these produced in large U.T.S 
Components are also produced tdicioal ana 


quantities, the savings in costs and improvement in quality in Tons Per 


in other alloys including:- 





made possible by having them produced by Metal & Plastic Square In. 

Compacts are worth investigating. Please note we do not STANDARD SINTERED BRONZE 4:5/5°5 

press stock sizes on customers—we prefer to press to GRAPHITED IRON 12/14 
SINTERED NICKEL STEEL 26/32 











their requirements. 


rer ute ew METAL & PLASTIC COMPACTS LTD finwincuan, it 


Telephone: Victoria 4061/2 
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IN YOUR DISTRICT OUR APPOINTED STOCKIST 
OFFERS IMMEDIATE DELIVERY OF MOTORS 


BATH. Stanley Engineering Co. 

BELFAST. Hendron Bros. (Belfast) Ltd. 
BIRMINGHAM. Electric Plant Installations (Birmingham) Ltd. 
BRISTOL. R. R. Britton, Hanham. 

BROMLEY, Kent. Simmons Electrical Winding Co. Ltd. 
CAMBRIDGE. Electric Wiring & Repair Co. 
CARLISLE. G. Bowman Ltd. 

COLCHESTER. E. H. Ruddock Ltd. 

COVENTRY. G. R. Marson Ltd. 

DUBLIN, Eire. Kelly & Shiel Ltd. 

DUNDEE. Lowdon Bros. & Co. (Eng.) Ltd. 
DUNSTABLE. B. Thomas. 

EDINBURGH. Archibald Turner. 

EVESHAM. Booth & Bomford Ltd. 

GLASGOW. John S. Young & Co. Ltd. 

GRANTHAM. Grantham Electrical & Eng. Co. Ltd. 
HALIFAX. W. Warburton & Co. 

HOVE, Sussex. Armature Service Co. Ltd. 
HUDDERSFIELD. Hainsworth Laycock Ltd. 

HULL. W. A. Kirkby & Co. 


LEICESTER. H. C. Pretty & Son Ltd. 
LIVERPOOL. Sandon Motor & Eng. Co. Ltd. 
LONDON. J. H. Hayman Ltd. 

LONDON. W. Steward & Co. Ltd. 
MAIDSTONE. Drake & Fletcher Ltd. 
MANCHESTER. E. Lee & Co. 
MANSFIELD. E. W. Hawley Ltd. 

NELSON, LancasuiRre. Nelson Engineering Co. Ltd. 
NEWCASTLE-UPON-TYNE. Eckford & Geesin Ltd. 
NEWPORT, Mon. Brand Electrical Engineering Co. Ltd. 
PAISLEY. James Kilpatrick & Sons Ltd. 
PLYMOUTH. J. W. Davis, (Plymouth) Ltd. 
PORTSMOUTH. Harbottle-Leeson Ltd. 
RUSHDEN, Nortnants. Cyril Norris & Son Ltd. 
SHEFFIELD. Vector Electrical Co. Ltd. 
SOUTHAMPTON. L. Kittow & Sons Ltd. 
TAUNTON. Jarvis & Evered Ltd. 

UXBRIDGE, Mipp -esex. Bignell & New Ltd. 
WARRINGTON. W. A. Boulting Ltd. 
WOLVERHAMPTON. C. A. & W. J. Postings Ltd. 


ENGLISH ELECTRIC 


industrial motors 


THE ENGLISH ELECTRIC Company LIMITED, QUEENS HOUSE, KINGSWAY, LONDON. W.C.2. 
Industrial Motor Works, Bradford 
WORKS: STAFFORD . PRESTON * RUGBY . BRADFORD LIVERPOOL * ACCRINGTON 
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Keep it off the floor! 














In the production line of a factory every 
component has a value which increases as 
it passes through each process. But while 
it’s lying about idle, waiting to be moved 
by hand from one place to another, its cost 
starts to catch up with its value until it 
ceases to be an asset. 


Components must be kept on the move and 
off the floor, not by costly and inconvenient 
manual methods, but by one of the many 
types of mechanical handling equipment 
that occupy little or no floor space and can 
move parts horizontally or vertically to 
any part of the shop. 


It’s a fact that mechanical handling can 
do more for production than any other 
factory technique. This is only one of the 
many ways in which Electricity is playing 
a vital part in the drive for greater 
productivity. 


Electricity for Productivity 


Ask your ELECTRICITY BOARD for advice and 
information, or get in touch with E.D.A. They can 
lend you, without charge, films about the uses of 
electricity in industry. E.D.A. are also publishing a 
series of books on Electricity and Productivity. 
Titles now available are: Electric Motors and 
Controls, Higher Production, Lighting in Industry, 
Materials Handling, and Resistance Heating. Price 
8/6, or 9/- post free. 


issued by the 
British Electrical Development Association 
2 Savoy Hill, London, W.C.2 














The Institution of Production Engineers Lv 


A date for the diary of everyone 
concerned in production 
engineering .. . the most 
comprehensive show ever staged in 
this country of the newest, finest 
machine tools and allied equipment 
made in Britain, Europe and 
America! Study and compare the 
world’s best machines at first hand. 
See them at work. Discuss your 
own production problems with the 
world’s best-informed experts! 
Keep yourself up-to-date with the 
world’s speediest, most economical 
production techniques ... no 
other show in Europe this year 
will offer you an equal opportunity. 
This is 1956’s top engineering 
event. Don’t miss it! 





INTERNATIONAL 
MACHINE TOOL 
EXHIBITION 19 


Olympia - London June 22—July 6 


Exhibition open daily (Sundays excepted) 9.30 a.m. to 6 p.m. 
Admission 3/6d. Exhibits include machine tools, engineers’ small tools, 
gauges and measuring equipment, testing equipment, presses 

and power hammers, heat-treatment plant, woodworking machinery. 


Organized by The Machine Too! Trades Association, 
Victoria House, Southampton Row, London, W.C.|. 
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(ik AEROPLANE COMPANY, - LIMITED. 
| Sis FILTON HOUSE, BRISTOL, ENGLAND. tx a 


, Pale ees =e 
= ¢ ER/ PUR/ JAR/OEBs . Frusie, : * AER mee 85 ase 
) | 4st December, 195%. 


















“‘Glostios Limited, 
“Tuffley Crescent, oe 
~ Gloucester. ‘ ms | 
? ; é >" * » | 2 - , 3 : 
“Dear Sirs, 


Ow 6 S give below the comparable 4 
| ea ec hod Snaiens Carbide and 4 rb 
ea raiporide ne 5 when using Alminous 


4=2ho 8 












‘Chiliea iron 
8 = 10 d 


3 - & me 


i Me ape ano forwarding to—qu uke 
over one used Carbon Tetra Bo Y sg mag 
enination; this. nozzle havirp § : 
i ies %. 





Tungsten Carbide 







Cerbon Tetra Boride 
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| aref 
micht also add that you are a 
veobinrs: campaign as having obt® 
thank you for your o-ORete 


Yours faithfu 
TYNBSRISTOL AEROPLAYZ CO} 
| y iA, gla 


_ in yo 
figures : 








iH. A. CHAMPION, 
BUYER. age 
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CTB nozzles outlast them all 


Glostics Ltd == 


AGENTS - IMPREGNATED DIAMOND PRODUCTs LTD 


A +” bore Carbon 
Tetra Boride Nozzle 
with tapered lead-in 
after four months use 
with alumina shot. 
Note:—The bore at the 
nozzle throat is only 
dy” larger than when 
new. 


TUFFLEY CRESCENT . GLOUCESTER 
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THREADING 


CEJ PRODUCTS 


Ground Thread Taps 
Screw Plug Gauges 
Screw Ring Gauges 


Circular Chasers and 
Holders 


Round Dies 

Thread Milling Hobs 
Thread Rolling Dies 
Plain Plug Gauges 
Mikrokators 





Micro Snap Gauges 


Surface Finish 
Indicators 


Micrometers 
Bore Gauges 


Deltameters 
(Automatic Sizers) 


Drill Chucks 


Gauge Blocks 
Dynamometers 








TOOLS 


Extensometers 


Plain and Screw Snap 
Gauges 


Plain Ring Gauges 
Cronkvist Drill Chucks 
Metron Dial Gauges 
Tapping Attachments 


Multiple Interference 
Microscopes 


lll 
\o | 
Sh 





A.1.D. AND A.P.1. APPROVED 
SOUTHFIELDS ROAD, DUNSTABLE, BEDS - TEL: DUNSTABLE 422/35 
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SCHARMANN 


3 POINT SUPPORT GIVES GREATER PRECISION 


AND HEAVIER CUTS ON THIS NEW 
MILLING AND BORING MACHINE 


Unique in the design of boring machines is the 3 point support of 

the headstock which is carried on two precision-ground cylindrical 

columns with boring bar extension housing riding on rollers in a steel 

guide on the rear cast column. This construction prevents twisting of 
the headstock under pressure. 








P.I.V. Units provide for infinitely variable rates of feed per rev. or feed per min. 
according to the need for either milling or boring. There are three models in 


- : ; 2 : ; INTERNATIONAL 
the FB series, having a 3”, 33” and 4” dia. boring spindles respectively. 


MACHINE TOOL 
EXHIBITION 1956 


Se MmARLE S June 22-July 6 


CHURCHILL sae 


7 oe OP a 8 OF 








See STAND No. 35 
COVENTRY ROAD, SOUTH Grand Hall 
YARDLEY, BIRMINGHAM 
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You can trust Wrought Iron to take the strain 


Danger does not always reveal itself as unmistakably 


as this. Human lives may be endangered in many 
invisible ways. They are, for instance, at the mercy of 
the behaviour under strain of such things as couplings, 
cable chains and cage and lifting gear. For equipment of 
this kind, with its responsibility, Wrought Iron should 
always be specified. 


That Wrought Iron has outstanding machining 
properties is strikingly 

demonstrated by these typical test 

pieces. Its ductility is equally 

notable, while its essentially 

fibrous character gives it a 

toughness which enables it to stand 

up to severe vibrations, 

absorb varying stresses and 

recover from sudden shock. 


Unrivalled in its ability to withstand shock and 
overstrain, Wrought Iron is renowned for its rust- 
resisting properties. Its natural susceptibility to welding 
is enhanced by slag inclusions; it is safer and more 
economical than mild steel for many long-term purposes 
— especially out-of-doors or under wet conditions. 

Wrought Iron in strips and bars and in a variety of 
sections is produced at the Midland Iron Works for 
innumerable uses. A free copy of our Section Book 
will be sent on request, while our technical represen- 
tative will be glad to advise you on any aspect of 
Wrought Iron usage. 


The Midland Iron Co. Ltd 


MIDLAND IRON WORKS + ROTHERHAM 
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CERAMICS, TUNGSTEN CARBIDE, GLASS, QUARTZ, STONE, GRANITE 


MINERALS, SLATE, SHELL, REFRACTORIES AND ALL HARD METALS 


IMPREGNATED DIAMOND PRODUCTS LTD*GLOUCESTER 





Telephone 21164 -Telegrams-Impreg-Gloucester, 














The 








| 
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Automation... WT 





ELECTRONICALLY CONTROLLED 


VARIABLE SPEED DRIVES 


WITH THE 


HEENAN-DYNAMATIC COUPLING 


AND 


HEENATRON UNIT 


SPECIALISTS IN 
AUTOMATION BY VARIABLE SPEED 
AUTOMATIC CONTROLS 
SYNCHRONISED DRIVES 
CONVEYOR DRIVES (SINGLE OR MULTIPLE) 
PROCESS MACHINE DRIVES 
REELING DRIVES, ETC. 


We would welcome the opportunity of discussing 
your drive problems — we think we could help you 


HEENAN & FROUDE LTD Engineers WORCESTER 


Telephone—Worcester 346! (10 lines) Telegrams—Heenan, Worcester 


When replying to advertisements please mention the Journal 
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GS - FIXTURES & GAUGES 


PRESS TOOLS - MOULDS AND 
SPEGIAL PURPOSE MACHINES 


Our commitments are heavy but we welcome an 
Opportunity to study your requirements for 
inclusion in our production programme where 
possible. 





























Up-to-date shops specially laid out and equipped 
for making, on a production basis, every type of 
precision ground gauges; limit snap, form, calliper, 
taper and special purpose gauge, as well as jigs and 
fixtures of all kinds, press tools moulds and special 
purpose machines. Highest class workmanship 
and accuracy guaranteed. 





Guaranteed 
Precision 
Accuracy 

































































G.P.A. TOOLS &+ GAUGE LIMITED 


HARPER ROAD . WYTHENSHAWE ; MANCHESTER 


Phone:- WYTHENSHAWE 2215 Grams: PNEUTOOLS, PHONE 
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All over the shop! 


Is it surprising that Stag Major Superweld tools are all over the place, considering the work 
they'll do? 53 standard shapes in many different sections, provide a wide range for different 
types of cutting, while Stag Major, the super high-speed steel which forms the 
cutting edge, ensures the least trouble in work on the toughest material. 


STA 5 M AJ 0) k But what else do you get in a Stag Major Superweld ? 
@ DESIGN AND HEAT TREATMENT BY EXPERTS 


@ READINESS FOR INSTANT USE 
, | z L 3 W E | ] @ NO FORGING OR HARDENING 
@ RIGOROUS INSPECTION WITH CRACK DETECTION 


PLANT, ETC., BEFORE DESPATCH 


























@® DELIVERY (IN GREAT BRITAIN) FREE OF CHARGE 
Write for chart and booklet, using request form. 

| To Edgar Allen & Co. Ltd., Sheffield, 9. | EDGAR ALLEN 4 C0 LTD 
i Please post ‘Stag Major Superweld’ booklet | 
and chart to: 85 ~ 
i Name 
~<a | | IMPERIAL STEEL WORKS -SHEFFIELD-9 
| : we | PHONE: SHEFFIELD 41054 GRAMS: ALLEN SHEFFIELD 9 





When replying to advertisements please mention the Journal 
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Remington 
perfection 


yelies on... 








Industry’s 


biggest names use... 


S N (0) W & CO. LTD. Machine Tool Makers STANLEY ST. SHEFFIELD 3 


LONDON 58 Victoria Street, S.W.1. BIRMINGHAM Daimler House, Paradise Street 








The 
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another BARBER-COLMAN development 













THE 
TAPER CORE 
SPLINE 


Involute or straight-sided TAPER 
CORE keys for 


@ Greater strength. 
@ Metal-to-Metal contact. 
@ Accurate location of Mating parts. 


@ Greatest security under reciprocat- 


ing stresses. 
@ Provides greater area of key contact. 


@ Saves time and work in assembling 
a product. 


B-C MODEL 16-11 HOBBING MACHINE @ Eliminates chance key failure. 
Although designed primarily for hobbing taper 
splines on shafts, this machine may also be used 
for general purpose hobbing. 

It is the ideal machine for the manufacturer who 
desires to improve his product by applying taper 
splines, eliminating the necessity of buying a 
special machine which could otherwise not be 
used for general work. 


@ Mating parts produced simply by 
broaching a tapered reamed hole. 


BARBER & COLMAN LTD. MaARSLAND ROAD, BROOKLANDS, MANCHESTER 
Telephone: SALE 2277 (4 lines) Telegrams: “BARCOL”, SALE 


When replying to advertisements please mention the Journal 
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they go to Town... 





at the Parkgate Iron & Steel Go Ltd 


In the Maintenance Shop a Town C.E.I. Heavy Radial Drilling 
Machine is kept busy on a great variety of work, in this case 
drilling a 3° hole in a Blooming Mill Manipulator Head. 


Parkgate are very satisfied with their ,Town Radials. 





ESTABLISHED - 1903 


* 
FRED'S TOWN & SONS LTD 


HALIFAX - YORKS 











T/10 




















rT 





The Institution of Production Engineers 








BUTTERLEY 


LIMITED-SWING CRANES 








Limited Swing Cranes by The Butterley Company Limited, 
Ripley, handle supplies with speed and precision at the new 
scrapyards of 


SAMUEL FOX & COMPANY LIMITED 


Perfect control at all speeds is ensured by four independent 
hoist ropes. 


The Butterley system of Limited Swing requires the minimum 
of maintenance and provides the maximum of strength and 
reliability. 





THE BUTTERLEY COMPANY LIMITED - RIPLEY - DERBY - ENGLAND 


Telephone: Ripley 411! (9 lines). 





London Office: 9, UPPER BELGRAVE STREET, S.W.1. 


Telephone: Sloane 8172/3 











EC28 


replying to advertisements please mention the Journal 
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Streamlined 


SERVICE 





ECAUSE we have equipped and staffed our organisation 


technically and specifically to deal with all the 

problems of modern metal cleaning, we are able to 
provide the right process and the right product to meet any unusual 
requirement. Consultation with “SA.C.” technicians 1s the 


streamlined way of getting the answer which saves you time and cost 





SUNBEAM ANTI-CORROSIVES LTD. 


CENTRAL WORKS - CENTRAL AVENUE +: WEST MOLESEY + SURREY 
Telepbone: Molesey 4484 (5 lines) Telegrams: Sunanticor, East Molesey 


Manufacturers of 


STRIPALENE «+ FERROCLENE «+ ALOCLENE * FERROMEDE + BRAZOCLENF 
(Regd. Trade Marks) 


APPROVED BY ADMIRALTY, WAR OFFICE AND AIR MINISTRY 
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KINGPOWER 


means more 
profitable manpower 


Reduce your handling costs. Lift and shift, 
quickly, safely, economically with KING Electric 
Pulley Blocks. Models to lift from 100 Ibs. to 
10 tons. Every model is tested to a 25% overload. 
Hook or trolley suspension. 








22 YEARS CF RESEARCH AND DEVELOPMENT 
Since 1934 KINGS have maintained... 


* A Research, Development and Demonstration Depart- 
ment. It has been responsible for many outstanding 
developments in materials handling technique. 

* An Advisory Service which will help you to plan your 
factory and make the best use of mechanical handling 
equipment. 








CONVEYORS - CRANES 
PULLEY BLOCKS 


Covered by British and Foreign Patents 


WRITE FOR [ILLUSTRATED BOOKLET P.B.18 





in 








REGISTERED TRADE MARK 


Geo. W. King Limited, Argyle Works, Stevenage, Herts. Telephone: Stevenage 440 
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how to get 
rid of these 
headaches 
in your plant 


Simply install Lang Pneumatic Control 
Equipment. It has widely variable appli- 
cation based on standard components to 
all kinds of machinery; it effects precision 
control over complex sequence operations; 
it enables the utmost use to be made of 
unskilled labour; and it is constructed of 
non-corrodible parts which give long life 
under heavy, continuous duties. 

Manually controlled production 
machinery inevitably results in rejects 
which reflect human error and inefficient 
times—no matter how good the operator. 

Over 700 leading industrial concerns 
in this country are using Lang Pneumatic 
Control Equipment on a wide variety of 
precision machinery and _ industrial 
functions. 








A COMPLETE VERSATILE SERVICE — 


35 stop valves of this type 
were produced under 
Lang control against 10 
under the former manual 
operation. 


























\\ <a ZZLANG PNEUMATIC LTD 


; VICTORY WORKS BIRMINGHAM ROAD WOLVERHAMPTON Tel: 25221:2°3 
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50/120” Continuous Machine 
broaching Connecting Rods. 
20 Fixtures per machine. 
Production 1100 rods per hour. 





Come to 












GRAND HALL 
ANNEXE 


Stand No. 63 




















Continuous Broaching 
Machine close-up of fixture 
broaching Connecting Rods. 









THE LAPOINTE MACHINE TOOL CO. LTD _ INTERNATIONAL 


OTTERSPOOL WATFORD-BY-PASS WATFORD HERTS MACHINE TOOL 


TEL: GADEBROOK 3711 (4 LINES) CABLES: LAPOINTE WATFORD meen 
a Olympia, June 22 
Also 


The Lapeinte Machine Too] Company, Hudson, Mass, U.S.A. ~ July 6, 1956 
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“‘PRECIMAX wv 


THE 
SED PRODUCTIVITY 


TO INCREA 
"STOP cuT’ | 

Automatic Sizing Device. _- ; 
Combined Hydraulic 


Work Locator Loading Gauge 
9 = Tailstock and 
Wheel Truing 


Device. 






Table Locator for 
Wheel Truing- 
deged 


Productivity. 
























June 22 July 6" 


INTERNATIONAL 
ACHINE TOOL 
EXHIBITION 1956 
Olym ja London 
NAT! NAL HALL 
STAND. 106. 



























The Institution of Production Engineers 


DIFFICULT 


to 
sharpen 
staggered 
tooth 
cutters? 





















...try this simple 


CLARE S OM way! 


Staggered tooth cutters are sometimes thought to be difficult to regrind, 
consequently their use is avoided in spite of their better performance. By 
using a BALL END TOOTH REST and the same procedure for grinding as a 
spiral End Mill the operation is very simple. 
STUDY THE PICTURES 

The top of the finger or tooth-rest is at the same height as the centres. 
hand or cutting edge of the wheel is on the centre of the ball end. As usual the 
finger rests just inside the flute. 
on the side of the ball end just clear of 












The LEFT 
Working from the RIGHT hand side, rest a tooth 





the wheel. Now feed the tooth over a 
the finger, following the flute spiral as T 
in normal procedure, and return to the seciselS THE 
right hand side. Turn the cutter to FREE AND its 
the next tooth and continue grinding Toy 

‘ : Th Ou 
left hand and right hand spirals con- Stary @ll-nose 4; 

; but for the best results secutively. Wheel wear is then shared ~~ all ye Nables 
you must use evenly over all. A light final cut on all with rapidity? sharpest 
CLARKSON teeth ensures a concentric cutter with one wri! * yd Precision 

both right and left hand spiral teeth on oe charge! YO 
SPIRAL SIDE the same diameter. OUPoN 


& FACE CUTTERS 


FROM STOCK IN 43 SIZES 








Clark som: 





Please send us sample 
Ball-Nose Finger and prices and range of 
Clarkson Spiral Side and Face Cutters. 








(ENGINEERS) LIMITED 


NUNEATON King Edward Road Nuneaton 226! 
LONDON 124 Hammersmith Road, W.6 © Riverside 824! 
MANCHESTER 98 Oxford Road, 13 Ardwick 4804 
GLASGOW 430 Crown Street, C.5 South 1942 
BIRMINGHAM {5 Heathm Victoria 3994 
BRISTOL 17 Cumberland Street - Bristol 2-8464 


Lane 


When 


replying to 


advertisements 


oseeeeeeee eer eeeeees 


please 
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mention 


the 








Journal 















LXxiv The Institution of Production Engineers 


WE ARE PLEASED TO OFFER OUR SOLUTION  AGIETRON, LOCARNO, SWITZERLAND. 


Spark Erosion Equipment, all types. Ultra Sonic 


TO THE MANY PROBLEMS CONFRONTING titans 
PRODUCTION ENGINEERS. gece weucenensem, 


Rotomatic Machines. Single Spindle Automatics using 
coil material up to 6 mm. diameter. 





















































ESSA, SWITZERLAND 
High Speed Presses, inverted type, Shaving Presses and 
Auto feed second operation Presses. 


GEORGE FISCHER, SCHAFFHAUSEN, 
SWITZERLAND. 
+ GF + Copy Turning Lathes. 






GEBRUDER HILGELAND, GERMANY. 
Cold Heading and ancillary Machines to Pointing and 
Rounding for Bolt and Screw production. 






HEGENSCHEIDT, GERMANY. 
Wheel Set Lathes for Locomotive Carriages and Wagons. 
Roller Burnishing Attachments for existing Lathes. 






CARL HURTH, MUNICH, GERMANY. 
Gear Tooth-Rounding and de-burring Machines. Auto- 
matic Spline and Beyway Milling machines. Gear 


The range is wide but they all have testing machines. 

one characteristic in common: their 
) en : ISOMA, BIENNE, SWITZERLAND. 
contribution is not only to an Jig Boring Machine, Column type. Optical Projector 


and Optical Equipment Pivot Hardness Tester. 


improved quality of product, but to 
| greater efficiency in the production LUDWIG GACK, GERMANY 
; process Profile Shaping Machines. 






NEW BRITAIN MACHINE CO., U.S.A. 
Multi-Spindle Chucking and Bar Machines. Tool and 
; Workrotating type. Contour Turning and Boring 
Machines. 








OERLIKON MACHINE TOOL 
& CO., SWITZERLAND. 
Oerlikon Spiromatic for generating Spiral Bevel Gears. 


WORKS BUEHRLE 






HERMANN PFAUTER, GERMANY. 
Hobbing Machines, Vertical and Horizontal, Ultra High 
Production and Universal types. 






REM, PARIS, FRANCE. 
Centre Grinding and Lapping Machine. 


TREBELWERK, GERMANY. 
Dynamic Balancing Machines. 


INTERNATIONAL MACHINE TOOL 


sre a 


EXHIBITION, OLYMPIA. PETER WOLTERS, GERMANY. ; 
Lapping Machines of all types, double, single and flat 
: June 22nd to July 6th blade, verticle and horizontal machines for internal and 
: Stand 101 National Hall, Stand 78 external diameters. Burr removing machine, high pro- 


duction and general purpose. Special machines for 
lapping quartz, germarium and berium crystals. 


National Hall, Annexe. 


\O/2\ 0 (eS aN 4 Queen Street, Curzon Street, London, W.| 
Telephone: GROSVENOR 8362-5 


Midland Office and Demonstration Room: 


jaye) ©] O17 24 eS) LI (Y) ITED WILFORD CRES., NOTTINGHAM. Tel.: NOTT. 88008 

































MACHINE TOOLS 


E.M.O. Instrumentation Ltd. employ 
Keighley ‘K.S.E.’ Internal Grinders for the produc- 
tion of high precision ball race components. 

A completely self-contained and compact machine, 
the ‘K.S.E.’ is designed for high speed, accurate 
grinding of bores from 7%" to 13”. 


please address enquiries to: 


NEWALL GROUP SALES LIMITED 


PETERBOROUGH PHONE: PETERBOROUGH 3227-8-9 KEIGHLEY PHONE: KEIGHLEY 4294 











A 60,000 R.P.M. electrically driven 
high speed grinding spindle pro- 
ducing 5 MM. bores at the Bracknell 
factory of 

E.M.O.INSTRUMENTATION LTD. 
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DT 


HIGH PRECISION 
MECHANICAL 
FINE MEASURING TOOLS 






PASSAMETERS 


Supplied in four sizes 
0-4 inch 


VWOUUNUANUUUUUUEUNOAQOUUENOUUENNNOOUOEONOOUUONNOUUEGAUOUOaNGNOUUUneNNAuaeNGAUUenAUUTeaeeaUneNMNN NNN 





Small Bore Gauges, pee Universal Too! Holders, 
External Micrometers, Indicating Micrometers, 
Orthotest High Precision Indicators, Indicating Tooth Spacing Micrometers 


Catalogue on request 


a 


Joint Sole Distributors 


The Selson Machine Tool Co. Ltd. 


CUNARD WORKS, CHASE ROAD, N. ACTON, LONDON, N.W.10 
Tel: Elgar 4000 (10 lines) 


GEORGE COH EN BULWER STREET, LONDON, W.12 


SONS AND COMPANY LIMITED Tel: Shepherds Bush 2020 











A RNY fos 
¥ yD hy yp a CY, L, pif 
Nw wy Pll A \ tal ‘ Wj v 


FOR GENERAL ENGINEERING 


BUSHES FOR PLATE JIGS BUSHES FOR GLASS FIBRE JIGS 


Made to British, Continental 














and American specifications. 

The largest standard stock range in 
the United Kingdom . .. . plain, 
headed, serrated, fixed and slip 
renewable types. Hardened, ground 
and lapped to the highest standard. 


Specially developed for jigs made 
from thin sheet metal, as widely 
used in the aircraft industry. Full 
range of bore sizes. 


With the extensive use of glass fibre 
and laminate plastics in jig construc- 
tion we have developed a range of 
special bushes designed to afford the 
most rigid anchorage, radially and 
axially. The recessed serrated type for 
moulded jigs has already been widely 
adopted and can be supplied in a 
complete range of bore diameters. 








TALBOT TOOL CO. LTD. 


Sales Division: 87 BOROUGH HIGH STREET, LONDON, S.E.!. Phone: HOP 3722 














Th 
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the 
KOEPFER 


WUM 52 





Fully automatic 
gear hobbing 
machine 

















Semi-Automatic Fully Automatic 
cycle without cycle with 
magazine feed magazine feed 

AXIMUM PITCH 
oe 10 10 
A MACHINE OFFERING GREAT ADVANTAGES FOR ECONOMICAL SPUR AND HELICAL 
GEAR PRODUCTION AND WIDE VERSATILITY WITHIN ITS WORKING RANGE 
MAXIMUM DIA. 54” I’ 
LONGEST FACE 6’ 43” 

















Features 


Fully Automatic operation by using magazine feed. Operator can supervise 
several machines at once. Time taken for chucking work-piece only § secs. 
against 20-60 secs. for hand chucking. 

Semi-Automatic cycle operation in cases where magazine feed cannot be 
applied, reduces time and number of hand operations. 

Readily accessible Switch Panel and Push-button Controls permitting quick 
preselection of various functions such as normal, climb, plunge cut longitud- 
inal hobbing and automatic cycle or combinations of these are factors reducing 
setting-up time to minimum. 





9 different hob speeds, from 104 to 980 r.p.m. 





9 different longitudinal or plunge feeds, from .002” to .063”. 


ror rue peraius ware rox puaticarion wo. xes 70 sove scents: MOTD TSAO ERY 


SIDNEY G. JONES LTD. 8 BALHAM HILL, LONDON, S.W.12. BATtersea 3246 Telex No. 8723 





When replying to advertisements please mention the Journal 
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l6SV5 Surfacing and Boring: 
Lathe, complete with Hydrau- 
lic copy forming attachment. 


Write for full lists. 


CONS WV alaO SSNS 
LIMITED 
CLAREMONT WORKS - HALIFAX : ENG. 


The most practical plant 
for Cleaning METAL PARTS 


A ‘Junior’ type machine supplied to a Midlands 
Motor Car Works. 


Dawson 


DE - GREASING 
MACHINES 


A Rotary Drum machine for removing swarf and 
grease from small components. 





Supplied for the washing and drying of Tractor A model ‘A’ machine, washing parts of motor 
parts. Crank Shafts, Sumps, Pressings, etc. car engines prior to assembly. 
Dawson Metal Parts cleaning machines are supplied for all branches of the engineering 
industry. Their chief characteristics are robustness of design, small number of working 
parts and simplicity of operation. Space only permits the illustration of four of the 
many types of machines built for quick economical washing and drying of Metal Parts. 
Sole Distributors 
DRUMMOND - ASQUITH (Sales) LTD., King Edward House, New St., Birmingham 
Telephone—Midland 3431 


Manufacturers—DAWSON BROS. LTD., Gomersal, LEEDS London Works—406 Roding Lane South, Weod- 
Tel.—Cleckheaton !080 (5 lines) ford Green, Essex. Tel.—Wanstead 7777 (4 lines) 
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_ carrying a 
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ting, the nine emergency 
ire controlled by 


Panels. Sure proof 


Energy shaped to industry 


ELECTRO DYNAMIC fete) kya ae lon aie). Mae ole iae & go) 
ee ea ee oe Oem ae Me ee Tel : ORPINGTON 27551. Grams‘ “ ELEDAMIC, ST. MARY CRAY" 


Contr sear Work Bridgwater rset aa Bridgwater 2882. Glasgow Office: 40 Houldsworth St., C.3. T Central 2620 


When replying to adverticoments please mention the Journal 
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Steam 
is a Raw Material.... 


it disappears in the course of production but its cost 
remains in the price of the product. 
How much does steam cost you? 






Consult your fuel distributor or von at INDUSTR,,, 


write for details of advisory services to :— -S* 
e ‘Ny: X: -B- ‘B° Qn yrs 
“VEL EFFicieNCY S* 





e: 71 Grosvenor Street London wil 


Head Offic ark 9706 





Telephone: Hyde P 








but hind! 


Although our Oldest Hand can be very cutting, he will 







always encourage an apprentice who shows willing. 
“Now, son,” he will say, “if you try to 
swallow our range of cutting oils in one gulp, 
you'll drive yourself to drink—and I don’t 
mean a pint of our Tapoyl* either. What you 
want to drill into that nut of yours is this: 
Sternol cutting oils are quality oils, tailor made for 
each job...see! And for 
why? Because we’re an 


) ») independent firm who get 


the best raw materials from 





wherever they’re available!” 


QUALITY 


OILS 


* PLEASE WRITE FOR _, 


ct ~ 7 cut costs 
OUR “ CUTTING OIL SCHEDULE Ss 638 


STERNOL LIMITED - ROYAL LONDON HOUSE - FINSBURY SQUARE - LONDON £.c.2 - TELEPHONE: MONARCH 3871-5 











—— 
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Plano Millers 


















MODEL FP 16 


* Wide range of Spindle Speeds enabling use 
of high-speed steel and cemented carbide 
tipped cutters. 

* Table speeds infinitely variable. 


* Independent drive to individual headstocks, 
individual drive to table and headstock feeds. 


* Automatic clamping of cross rail to}guide- 
ways. 





bo 












Cluailakle in 
thuee sizes 


FP 12 


TABLE 38in. by 118 in. 


TABLE 49 in. by 140 in. 


& 


FP 20. 


TABLE 63 in. by 157 in. 





International 
Machine 

Tool 
Exhibition 


June 22—July 6, 1956, 
Olympia, London, Grand 
Hall, Stand Nos. 45 & 6! 














is available for inspection 





Model FP 16 








Sole Selling Gigenia p=” (Our showrooms are only a few minutes from London Airport 


= Mithire Ted Cimpurny Lime 
PONY HAMPTON ROAD WEST: HANWORTH - FELTHAM - MIDDLESEX 
Phone: FELTHAM 4266. Cables & Grams: SHIPMENTS, FELTHAM 
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Specialists in 


Rust Preventive 
Oils & Coatings 


based on Lanolin 


The Institution of Production Engineers 


Organic Finishes Division 


Croda. 


Goole 
London 
New York 
Milan 
Manchester 
Bradford 





Croda House, Snaith, Goole, Yorks. Tel : Snaith 277 















Me 


“ Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 
and have been proved to be 
stronger and more resistant 
to fatigue than bolts or studs 
made by the usual method 
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CLEAR AS A BELL www 


CLEARCALL 


Industrial 
Communication System 





With “ Clearcall”’, speech can be clearly heard 
through the din of a noisy factory, or it can be 
adjusted for quiet surroundings. 

‘ Clearcall”? components are of rugged industrial 
design, and will not fail in spite of dirt, damp, and 
rough usage. 

The equipment is suitable for iron and steel works, 
rolling mills, etc., paint and varnish factories, 


chemical works. 





“ Clearcall” compon- 
ents are the subject 
of an “intrinsic safety 
certificate” in respect 
of Pentane Vapour etc. 
Details on application. 








THE 


BRITISH THOMSON-HOUSTON 


COMPANY LIMITED, RUGBY, ENGLAND 





A4582 Member of the AE! group of companies 


When replying to advertisements please mention the Journal 
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MKB extrusions 


speak for themselves 


Incomparable in quality, faultless 
in finish, infinite in shape and size, 
immediately available in brass, bronze, 
nickel silver and copper, MKB extru- 
sions are helping many industries 
to increase production at lower 
cost. Undoubtedly MKB metal 
technique can prove profitable to you. 


M’KECHNIE 


BROTHERS LIMITED 


14, Berkeley Street, London, W.1 
Telephone HYDe Park 9841/7 


Metal Works : 

Rotton Park St., Birmingham, 16, 
and Aldridge, Staffs. 

Other Factories : 

Widnes, London, South Africa, 
New Zealand. 

Branch Offices : 

London, Leeds, Manchester, New- 
castle-on-Tyne, Gloucester, Paris. 
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.. keeps them in 
production! 


ELI-coll 


*REGD. TRADE MARK 


SCREW THREAD INSERTS 


ARE ESSENTIAL TO 
MODERN MACHINE MAINTENANCE 


In every branch of industry; for every machine running, 
HELI-COIL is available to reduce production time lost 
through screw thread failure. Further, the result is a strip 
proof, non-corrosive, stronger, harder wearing thread 

than the original. 


A few minutes 

straightforward 
work with the 
contents of this 
kit and your 


machine is running again. 


Order To-day From. 

FYFE & McGROUTHER LTD., GLASGOW, C.4. 
WHITE MILNE & CO., DUNDEE. 

HENRY OSBORN LTD., NEWCASTLE-ON-TYNE. 
THOMAS SMITH & CO., HALIFAX. 

ALEXANDER KENYON & CO. LTD., MANCHESTER 3. 
G. F. BRIDGES LTD., BIRMINGHAM, 4. 

WOODBERRY CHILLCOTT & CO. LTD., BRISTOL. 
MODERN TOOL & EQUIPMENT CO. LTD., BELFAST 
SMITH & GRACE (SALES) LTD., LONDON, N.W.1I. 


ARMSTRONG PATENTS CO. LTD. BEVERLEY, YORKSHIRE 





ema 
PIA/4 





Faster & far easier | 
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--e-Dy hand 


Helping you make the right sized hole in light sheet steel (up to 
16 gauge) is all part of the N.P.K. plan for better fastenings. 
OX (as illustrated) (holes up to 17/64”, throat opening to 1”) and XX METAL HAND 
PUNCHES (holes up to 17/32”, throat opening to 24”) are designed to do just that—with 
dies and punches that can be quickly interchanged; and working parts of hardened and 
tempered tool steel. In addition the XX Punch can be quickly adapted for bench use. 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD. G Ké N 


SCREW DIVISION: BOX 24, HEATH STREET, BIRMINGHAM 18. 


s/u.P/3200 





When replying to advertisements please mention the Journal 
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WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 





Whatever it is you need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Lop. 


IPSWICH 





Telegrams: Reavell, Ipswich Telephone Nos.: 2124-5 








WATTS 


ENGINEERS’ 
CLINOMETERS 


Accuracies up to 10 seconds 


Write for List JPE/25 to 


HILGER & WATTS LTD 


Watts Division, 48 ADDINGTON SQ@., LONDON, S.E.5 
Member of the Export Marketing Company BESTEC 
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CHINES FOR 
TOMORROW’S 
GEAR PRODUCTION 











NO. 7 HYDRAX PRODUCTION 
GEAR HOBBING MACHINE 







NO. 14 HYDRAX PRODUCTION 
GEAR HOBBING MACHINE 


NEW additions to the David Brown range! 


Nos. 7 and 14 Hydrax automatic high speed production 
BIé SPIRAL BEVEL AND HYPOID 
GENERATOR 





hobbing machines for gears up to 7 and 14 inches diameter. 
PH30 automatic high speed production hobbing machine 
for gears up to 30 in. diameter. 

S6H and $12H automatic production shaving machines for 
gears up to 7 and 12 in. diameter. 

Spiral bevel and hypoid roughing, finishing, jobbing, 
testing and lapping machines. 


S6H PRODUCTION GEAR 
SHAVING MACHINE 


These machines, and others in the range, will be 








in operation at the Machine Tool Exhibition, 


Olympia, Stand No. 208, Empire Hall. 


PH30 PRODUCTION GEAR 
HOBBING MACHINE 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
lili + MACHINE TOOL DIVISION 


BRITANNIA WORKS SHERBORNE STREET 
MANCHESTER 3 


When replying to advertisements please mention the Journal 
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Time Guaranteed 


Arrivals and departures of staff, time on the job, 
records of overtime, staggered meal hours and 
other man-hour statistics—all are recorded and 
guaranteed by GLEDHILL-BROOK. These essential figures, important to 
every costing system in industry, are clearly and quickly available in 
unit form for analysis and filing. The reliable Gledhill-Brook Time 
Recorder is snediiad with 8-day mechanical clock movement or 


slecrial opertion. hye GE DHILL-BROOK 


for full details and illustrated leaflet write to: 


GLEDHILL-BROOK TIME RECORDERS LIMITED 
20, EMPIRE WORKS, HUDDERSFIELD. 

























Durachrome treatment gives a surface 
of exceptional hardness (910/930 
Vickers Diamond) which resists 
abrasion and corrosion. Cylinders, 
shafts, rams and all heavy duty 
components have a greatly increased 
life by Durachome application of hard 
chromium. One part or production 
quantities can be treated. 
Estimates and full’ particulars from 


DURACHROME L? 


171-177, ILDERTON RD. LONDON, S.E.16. 


HARD \ Telephone: BERMONDSEY 2083-2884 
CHROMIUM , 


SPECIALISTS 


Varachrome/ 


(REGISTERED TRADE MARK) 
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FILM 
SENDS 
PRODUCTION 
FIGURES 
SOARING 











PLEASE ASK 











TO ATTACH 











THIS COUPON 


TO YOUR and details of 





LETTERHEAD 








AND POST TO US 





- 
l 
l 
l 

YOUR SECRETARY 
1 
| 
l 
l 
| 
| 


Please send without obligation, leaflets describing:- 


G.B.-BELL & HOWELL FILMOSOUND ‘622’ PROJECTOR 


G.B.-BELL & HOWELL CINE CAMERAS 


FILMS AVAILABLE FROM THE G.B. FILM LIBRARY 


Tick those required 


LXxxix 


FILM is the answer to many production 
problems. This powerful medium has al- 
ready proved its value in industry. It is 
being successfully employed by many 
major companies throughout the coun- 
try today. Put film to work for you and 
see the difference. See how it speeds up 
staff training schemes, quickens the pace 
of production, creates top efficiency in 
all branches of your organisation. 

You can, if you wish, make your own 
work analysis films—simply and inex- 
pensively. To supplement this the G.B. 
Film Library offers the finest range of 
industrial films for hire. Films dealing 
with many specific problems in industry 
today. 

We shall be pleased to forward full de- 


tails about the equipment you need. 


RANK PRECISION INDUSTRIES LIMITED 


CINE & OPTICAL DIVISION : 37-41 MORTIMER STREET - LONDON, W.1I. + MUSeum 5432 
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* YES SIR... WE CAN 
DELIVER FROM 
STOCK! 


Whatever your needs in machine shop equipment and supplies, we 
are organised to give you an “‘off the shelf” service 


We hold comprehensive stocks of “Intal” twist drills: J. & S. small 

tools; H. S. S. milling cutters and reamers; lathe and drill chucks; 

socket head screws; precision tools; “Galtona” ground thread taps; 
cut thread taps and dies ; “Galtona O.K.” serrated blade milling 

cutters; “Carborundum” grinding wheels and all 

abrasive products; belting, pulleys and millgearing; millfurnishing; machine 
tools and equipment, etc....etc....in act, 


EVERYTHING FOR THE ENGINEERING SHOP. 


* TELEPHONE 
BIRMINGHAM (HEAD OFFICE) 
ASTON CROSS 300! 


LONDON OFFICE 
MARYLAND 2564 


LEEDS OFFICE 
LEEDS 21212 





STREET + BIRMINGHAM 7 


legrams ‘Cogs. Birminghem 





Sg TEELHOUSE WORKS - OLIVE, 


relephone: Aston Cross 300% (2 mts) 





NORTHERN AREA OFFICE : A. V. Green, Britannia House, Wellin, St., Leeds, |. 
LONDON AREA OFFICE: A. J. Percy, 240, Romford Road, Forest Gate, Londen, £.7. 
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__| PATENT CALIPER GAUGE “:" 


Each month one of the seven main advantages of this fine 
precision instrument will be described. 


@ Many different gauging %*@ Can be used for either left 


positions can be obtained. or right hand threads. 
@ The anvils are set so that @ Particularly suitable for the 
they do not roll. gauging of acme forms of 
- . : thread. 
@ All shearing action is ’ 
eliminated. @ Can be supplied for “GO” 
7 only, or “NOT GO” only, or 
@ Particularly suitable for both “GO” & “NOT GO” 
gauging shouldered work. combined. 


NOTE THIS MONTH’S IMPORTANT FEATURE 





CAN BE USED FOR EITHER LEFT OR RIGHT HAND THREADS 


The gauging portion of the Jaws consists of a series of 
annular grooves which have a pitch representing the work to 
be gauged. The gauge can be used, therefore, for gauging 
both right or left hand threads. 











Write today for a descriptive leaflet to:- 





Th | THE HORSTMANN GEAR CO. LTD., TEL: BATH 7241+ 
NEWBRIDGE WORKS.BATH. ENGLAND. 


GRAMS: HORSTMANN 
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On display for the first time 


SPARCATRON 


MARK III 6-5 KW MODEL 


Manufactured by 


IMPREGNATED DIAMOND PRODUCTS LIMITED 
OF GLOUCESTER 





This new Spark Erosion Equipment 


will be demonstrated on Burton, Griffiths’ 


STAND No. 48 


at the 


M.T.1.A. EXHIBITION 


BURTON, GRIFFITHS AND COMPANY LIMITED 


Sole Agents for the United Kingdom 



































When replying to advertisements please mention the Journal 
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Cheapest in 
the Long Run 


Fitted in minutes without dismantling machinery. 
Stocks of belting can be reduced by 90%. Five coils 
of “BRAMMER ” will replace 295 standard sizes of 
solid endless ropes. 

Tested, pre-stretched and matched belts available from 
stock. 

Coloured studs identify ““ BRAMMER ” 40° angle sizes. 
The original and only rubber V-link belt which has 
been tested and proved for over 25 years. 





INDUSTRIAL CLEANING MACHINES 


can be designed to meet your 


HERE ARE THREE 


particular cleaning problems 
EXAMPLES 











This illustration shows a machine A power driven conveyor system is Trays carrying the work are pushed 
cleaning crank cases in the production employed with this cleaning machine through on a roller conveyor by hand 
line. It is equally capable of cleaning for ball bearings. in this cleaning installation. 

small parts in baskets. 

















Whilst offering a very wide variety of standard cleaning 
equipment, it is BRATBY policy, wherever possible to 
design the machine to meet the icular cleaning 
problem. Careful study of each individual problem 


Designed and Manufactured by: 


ensures maximum efficiency and economy of the plant 
in operation. The illustrations show but a few of the 
specific types of Cleaning Machines designed by 
BRATBY for individual needs. 


BRATBY & HINCHLIFFE LTD - GORTON LANE - MANCHESTER 18 - Tel.: EAST 2435 
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To the many fine features of the HARRISON 
Il in. Swing Lathe is now added the advantage 
of positive and precise duplication of varied 
profiles at high production speeds. 
The well-proven HARRISON hydraulic duplicator has 
automatic control to the stylus with over-riding hand 
control on top of the slides to give rapid tool infeed 


and withdrawal. 
BRIEF SPECIFICATION 

MACHINE 
Maximum swing over carriage for normal turning 


COPYING ATTACHMENT 
Maximum swing over carriage for copy turning 
Maximum depth of profile _~ a site an Model L 6 LATHE 
Maximum length copy turning between centres _ “ . : ’ 
Minimum front angle ion hen sill & — with Hydraulic copying 
Maximum back angle 








attachment. 


£655 complete Illustrated literature on request 


Demonstrated at | 
cc INTERNATIONAL MACHINE 
TOOL EXHIBITION 


Olympia, London, June 22nd—July 6th 
STAND 405 National Hall Gallery 


T. S HARRISON & SONS LTD., HECKMONDWIKE, YORKS 





When replying to advertisements please mention the Journal 


ee see me ote 


Re ee SR RI RRR RN mB 








xciv The Institution of Production Engineers 


Here’s one production 
worry easily solved... 


You need not waste time over the choice of cutting fluids—the Fletcher 
Miller range supplies every answer with a thoroughness to gladden the 
hearts of all production engineers. 

For we have produced a complete range of 46 cutting fluids which, 
between them, service every conceivable combination of metal, tool and 
cutting process. Specialisation plus unremitting research has combined 
to provide you with this practical aid to higher productivity. 

A few typical examples follow:— 

For faster cutting of high duty aluminium alloys 

Alumedge water soluble oil has exceptional metallic affinity and prevents 
the build-up of fused swarf on the tool nose whilst giving high finish 
and true thread contours. 

For tooling non-ferrous alloys 

Both Lardedge and Pale Swift straight oils offer unique advantages in 
cutting copper, brass, bronze and zinc alloys, either by capstan, turret 
or semi-automatic lathes. 

For all grades or iron 

Here Ironedge gives a fine finish with complete stability of mixture and 
absence of stain on the machined parts. erforms equally well on the 
high-duty irons which are so much in evidence today. 

If you want on-the-spot advice, write or telephone and we shall put 
you in contact with our local technical representative in a matter of 
hours. Alternatively, write for literature. 


SPECIFY 


FLETCHER MILLER ~| Ati fluids 


—YOUR PARTNERS IN PRODUCTION 
FLETCHER MILLER LTD - ALMA MILLS - HYDE + CHESHIRE 


CFIO00 











See the new milling techniques for 


NON-FERROUS 
METALS 


The only way to appreciate the enormous 
possibilities of Wadkin Non-Ferrous Metal 
Cutting Machines is to see them in opera- 
tion. Here then is your opportunity! 
Seven of these machines, specially 
designed and developed for Non-Ferrous 
work will be demonstrated at the Inter- 
national Machine Tool Exhibition. 
Plan now to visit the Wadkin Stand 
and see for yourself how these 














A Wadkin Articulated Arm Router L.C. machining 


relatively inexpensive machines are aircraft components at Messrs. Morfax Ltd., Mitcham 


revolutionising the machining 
of Non-Ferrous components. 


See why machining times which STAND No. 70 a 
were previously calculated in INTERNATIONAL MACHINE Wadkin 
TOOL EXHIBITION, 1956 


hours have in some instances JUNE 22—JULY 6, OLYMPIA Telephone: Leicester 67114 MAYfair 7048 





been reduced to minutes ! Wadkin Ltd., Green Lane Works, Leicester. London Office : 62 Brook Street, W.1. 
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FROM STOCK::: 









“RADIATION” 
WORM 


GEARS 


STANDARD “R” TYPE : . we . oo FRACTIONAL 
3 UP TO 450 H.P. 


STANDARD “R” 
TYPE GEARS 
FROM STOCK up 

to 65 H.P. 

Ratios 5-1 up to 
@-1 

Larger Units up 
to 450 H.P. early 
delivery. 


UNIVERSAL MOUNTING TYPE 
STOCK UNITS up to 22H.P. 
Ratios 5-1 up to 60-1 

Standard, vertical and inverted. 
Adaptable for every mounting 
position. 






WRITE FOR =n - 
CATALOGUE 152/43 


(ENGINEERS) LMI 


LINES) GRAMS :-**CROFTERS BRADFORD 


TED. BRADFORD 3. ENGLAND 


HH fa: 


When replying to advertisements please mention the Journal 
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ACCESSORIES oo 


LEICESTER PLA 


Tel: 20981/9 





BRAY 
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LIMITED 


CE, LEEDS f 


Grams: “BRAYACS LEEDS 2” 


MASS 
PRODUCTION 
OF PRECISION 
COMPONENTS 
& ASSEMBLIES 
TO FINE 
TOLERANCES 
BY 
NON-SELECTIVE 
METHODS 











PROCESSI NG and 
STOCK BASKETS 


STACKING OR NESTING TYPES 
LARGE OR SMALL SIZES 








LEEDS + Monkbri: 
Was & 5S Castle Work Caerphill 


to your specific requirements 


PROCTER BROS (Wieworse| LTD 














$e 
e ‘* 
is ree 


designed & manufactured 





Phone a @ am Be 
Phone ee I | ! 
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VISIT STANDS 204 
EMPIRE HALL & 
401 NATIONAL HALL 


dependability... 









A selection from. our range 
of machine tools which 


















will be exhibited at | INTERNATIONAL 
Olympia—Stands 204 & 401 Range of toolmakers’ lathes now a 2 
| manufactured under licence OLYMPIA 


by C.V.A. from the 
Lodge & Shipley Co. U.S.A. 


CVp KEARNEY & 


TRECKER 


KNEE TYPE 
MILLING MACHINES 





From 3 to 30 HP. | 
including the new TF 
“ Twin Feature ” 


° LODGE & SHIPLEY 
machine Ki 


LATHE 








SINGLE SPINDLE 
AUTOMATICS 





New range from }” t HORIZONTAL 
Meme LUCAS corer 


| Modern series of precision 
horizontal boring 
| machines 


as) 
HIGH SPEED ANS 


DIEING PRESSES 





The most complete range 
of grinding machines 





Four models from 10 to 50 tons 
including the new High Speed 25 | 
ton machine | 








E.A. JONES 


(MACHINE TOOLS) [| ! GARANTOOLS HOUSE 
PORTLAND ROAD, HOVE, SUSSEX 


} 
—nillll csmncicdaiiaioncainll Telephone: HOVE 47253 Telegrams: Garantools, Portslade 


LONDON*'BIRMINGHAM* EDINBURGH +MANCHESTER-BRISTOL 





When replying to advertisements please mention the Journal 
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Three Centuries of Sheffield Steel 






{ Here is a selection from the wide range of 
MARSH CYC High Speed and MARSH 
Carbon Steel Engineers’ Tools. These tools, 
with MARSH Steels and Wire, are used by ' 
h Government Departments and firms with ; 
household names, at home and abroad. \ 
We are a family firm, founded in 1631, and ' 
have a proud tradition of personal service 


to our customers the world over. MAY 


WE HELP YOU ? 


MARSH BROTHERS 





of Sheffield England 








eae 


All kinds of 
SPECIAL PURPOSE 
MACHINERY 





We at Sheepbridge Equipment 
Limited have a wide experience 


of manufacturing most types 








: of machinery. Our facilities 
for manufacturing machines to 
rigid specification are second 
to none. No job is too large 
or too difficult for us to 
tackle. Let us quote for your 
requirements for precision built 
machines. 











SHEEPBRIDGE EQUIPMENT LIMITED 


(One of the Sheepbridge Engineering Group) 
CHESTERFIELD ENGLAND 
0a/3330 —_— 
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BROAD 








21" Break Lathe 


A machine designed for turning large and awkwardly 
shaped workpieces. The sliding bed allows work up to 
7 ft. 6 in. diameter and 4 ft. long to be swung in the 


we to gap and turned on the outside by tools mounted on the 
BROADBENT MACHINES ON auxiliary bed. This type of machine can be fitted with 
STANDS 36 & 504 ge 
at the International a pit in front of the headstock to increase the turned 


ee diameter to 11 ft. Similar machines can be supplied 


with capacity to suit individual requirements. 


HENRY BROADBENT LIMITED 


SOWERBY BRIDGE, YORKS Telephone : HALIFAX 81331 





OA) 











When replying to advertisements please mention the Journal 
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HE CAN SEE WHY... 





All Centurion tools tipped with Edibrac are manufactured 
throughout in our Broadheath Works, with complete 
production control at every stage—the illustration shows the 
checking by optical pyrometer of an electronically operated 
sintering furnace where controlled temperature is vital. 


CENTURION TOOLS 
TIPPED WITH 


BDIBRAG 


GIVE BETTER MACHINING 





Write to Edibrac Limited, Centurion Works, Broadheath, 
Nr. Manchester, for a copy of the Edibrac Catalogue. 
It will give you details of our full range, and information 
on the use and maintenance of Centurion tools. 


Think hard-think EDIBRAC! = 


Straight 
Recessing Tool 


Parting 
Tool 


Round Nose 
Turning Tool 


Pee 
Light Turning e— ae 
or Boring Tool ‘ ts 








We are exhibiting a 
on Stand 642 at 9 oes 
the International Ber Tesain — = 
Machine Tool Ex- Tool Fe 
hibition, Olympia, agall i 
London, June 22— sie 
\~ 
july 6, 1956. Cranked Knife | 
Tool 


EDIBRAC LIMITED, CENTURION WORKS, BROADHEATH, Nr. MANCHESTER 





dm EC 23 
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AUTOMATION 





.. stepbystep.. 


Interruption or reflection of a light beam is the key to 
many automatic controls. 
Elcontrol equipment includes a growing list of photo- 
electric controllers:— 
a Photoswitches for counting, conveyor blockage 
control, intrusion alarm, limit switching, position 
checking, contents monitoring, etc. 
High Speed Counters for drop counting, fast con- 
veyor counting, machine output checking. 
Batch Counters for packing control, consumption 
checks. 
d Registration Control for the control of rotary 
knives, punches, etc., in relation to the position 
of a printed pattern, e.g. on wrapping and 
capping machines. 
Temperature Limit Control giving relay operation 
when a predetermined colour temperature is 
reached, e.g., in resistance welding, annealing, and 
heat treatment processes generally (within the 
range, 800°C.—1,750°C. approx.). 
Manufacturers wishing to incorporate electronic controls 
in their equipment should get in touch with us. 


ELCONTROL 


PHOTOSWITCH EQUIPMENT 


— 


tc] 


e 


Self-contained photoswitches like 
this are suitable for very many 
applications, but if space is limited, 
@ two-unit photoswitch having a 
separate viewing head containing the 
photocell may be more convenient. 


= This small light 
>| source is suitable 
4 for use with short 
light spans, e.g., 
on conveyors. 
Photoswitch and 
light source com- 
plete from 
approx. 












ELCONTROL LTD. 10 Wyndham Place, London, W.1 


Ambassador 2671 for LEVEL CONTROLS, TIMERS 
FLAME FAILURE EQUIPMENT, PHOTOSWITCHES 
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Group of punches = 


mounted in punch-holder = 
with CERROMATRIX. .y 
= 


= 






- 
= 

Section through & 
punch-holder assembly 
showing simple ‘‘anchorages”’ 
between CERROMATRIX 
and holder-ring, and 
CERROMATRIX and punches. 


LOW-TEMPERATURE MELTING EXPANDING 


CERROMATRIX a..0v 


Cerromatrix is simple to use. It eliminates the need for complicated hold- 
ing devices. It allows fast and accurate location of blanking, piercing and 
trimming punches without machining non-working surfaces. Time- 
savings range from a few hours to weeks depending on the complexity 
of the required die ; and tools made in this manner are still in use after 
blanking over a million pieces! 


MINING & CHEMICAL PRODUCTS LTD - 86 STRAND LONDON WC2 - Telephone TEMPLE BAR 6511 





manual today! 















save 9O/ toowmanens costs / 


By orthodox methods, it took 135 
hours to turn and mill the punch 
holder, and fit the punches in this 
tool shown by courtesy of Joseph 
Lucas Limited. Using Cerromatrix 
the time was cut to |3 hours. 


Write for 
CERROMATRIX 
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filters 


screens 





strainers 







The modern motor car and 
its internal combustion 
engine is an excellent 
example of the wide and 
varied application of 
Intermit filters, screens, strainers ... petrol 
pump filters, air ventilators, oil sump 
strainers, tank filler strainers (see 
illustrations.) Intermit service to this 
industry alone gives you confidence to 
refer your problems to the firm that has 
specialised for over 25 years in the 
production of filters, strainers, floats and 
ventilators, to customers own requirements. 
























37, Bradford Street, 


Intermit Limited BIRMINGHAM 5. 


Telephone: MIDland 3492 


AUGE 

















Your machines deserve the best— 


wa equip them with 


RCHER 


DRILL SLEEVES & SOCKETS 


Guaranteed precision is our business—every tool is accurately 
ground to standard Morse taper gauges. Archer Drill 
Sleeves and Extension Sockets are made in two qualities. 


SUPER QUALITY STANDARD QUALITY 
Hardened all over. Accurately Oil toughened, with hardened 

Ler ground internally & externally. tang. Ground externally. 

' BW its Tar % STAND international Machine Tool Exhibition, 

bvar-TOOLS| No. 304 London, 22nd June - 6th July, 1956 


FRANK GUYLEE € SON LTD. 


ARCHER TOOL WORKS - MILLHOUSES - SHEFFIELD 8 
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let the tool 
speak 
for itself 


High Speed cutting material electrically 
butt-welded to carbon steel body gives me a 
good sound head for speed. I am hardened and 
ground for immediate use. A large family 

of 55 Standard Shapes and 15 sizes are 

always available from stock. Send for a copy 
of the Stock List published each month. 


, = 

































































JESSOP - SAVILLE 


ARKWELD & TRIUMPHWELD 
HIGH SPEED STEEL 
BUTT-WELDED TOOLS 





UNTERMATIONAL 
MACHINE TOOL 
EXHIBITION 1986 


dune 22-Juty 6 
Ory oreee oe 











Visit our Stand No. 509, 
{st Floor, Empire Hall. 
We are operating a tool re- 
grinding and reconditioning 
service for the use of other 
exhibitors demonstrating 

ir machines with 
cemented carbide tools. 








Enquiries to:- SMALL TOOL WORKS, PORTLAND STREET, SHEFFIELD, 6. 


When replying to advertisements please mention the Journal 
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LORCO 
Hydraulic Oils... 





are used with Vickers-Armstrongs ‘VSG’ Equipment 


The London Oil Refining Co. Ltd. 


ESTABLISHED 1890 


LORCO WORKS 


London, S.E.15 Manchester, lil 





Manufactured for use with machine 
tools up to 74 h.p. the “ Minibus” 
system ensures maximum flexibility 
without the danger and inconvenience 


of temporary or makeshift electrical 
connections. A power take-off point 
every two feet allows machines and 
equipment to be moved and re- 
arranged entirely at will. Ideal for 
Tool Rooms, Test Bays and Hosiery, 
Textile and Clothing factories. Avail- 
able for 3-phase, 3- and 4-wire 
supplies. 


distribution system 


“eos # . 





Fhaslycameme it Corah & Sons, Ltd., Leicester P1630 


E.M.S. ELECTRICAL PRODUCTS LTD 28-32 THE BUTTS COVENTRY Tel Coventry 61091-2-3 Grams Dispatch Coventry 
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Have you seen 
Elgar Machine Tool Exhibits 


| 4 
TRAUB n on Stands 45 & 6l? 


GRAND HALL 


Single Spindle Automati 




















Cc ities: 
192", 13/16", KARSTENS 
I", 18" Precision 


Cylindrical 
GRINDING 
MACHINE 


4 examples of 


the wide range of 

Infinitely variable drive of work head. Grinding 
60 MACH | N E TOOLS Wheel Spindle nitrided and bearing surfaces 
lapped to mirror finish. Centre height 5”, dis- 
tance between centres 14”, 16” or 20°. Table 
speed infinitely variable 3/200 inches per minute. 


for all purposes 
which you can see 


on stands 45 & 6l 





WALTER 


MODEL FP.I6 
Table 49” x 140” 


Automatic 
Also available Cutter Head 
are models FP.12, Grinder 
table 38” x 118” 
and FP.20, Model 
table 63” x 157° AMS 1000 
Capacity: 
Cutters 
4’—40” dia. 


Also available is the model 
AMS 500, capacity: Cutters 34”—20” 


Nattine Std Conyuny Lipid 


HAMPTON ROAD WEST: HANWORTH - FELTHAM - MIDDLESEX 
Phone: FELTHAM 4266. Cables & Grams: SHIPMENTS, FELTHAM 


When replying to advertisements please mention the Journal 








a a 


ee 


The Institution of Production Engineers 





This is an example of All- 
Welded Machine Bed Plates 
manufactured by this Com- 
pany. The photograph shows 
how well the complications 
of modern machine practice 
can be overcome by this 
modern method resulting in 
great economies. 














We can profile cut any shape in mild steel 
from}}” to 6” in thickness. Our products 
are clean cut and necessitate the minimum 
of machining and finishing. They make for 
large economies in reducing the number of 
operations. Send your enquiries to:- 


Bolton Railway Wagon & Ironworks Co. Ltd. 


Telephone 
Bolton 4020 (3 lines) 


BOLTON, Lancashire. 


Telegrams 
“WAGON” BOLTON 
































be, 
Za 


Prectsion. 


Precision{is defined as“exactnessand accuracy”. 
But the precise degree depends upon human 
endeavours—as witness the continual practice 
of trapeze artistes. 


Precision at Skinners is based upon fine 
Craftsmanship—an exactness that maintains the 
highest degree of quality and service. 


PROFILE GRINDING 


* PRESS TOOLS %*& JIGS AND FIXTURES 
%* FORM GROUND CUTTING TOOLS AND GAUGES 


KINNERS 


(SOUTHAMPTON) LTD. 


MILLBROOK TRADING ESTATE, SOUTHAMPTON 
Telephone : 71167/8 







































WITH Ii’, 13” 


~ GEAR UNITS 
and 23” CENTRES 


The ‘Motogear’ ‘]" Type Universal Mounting Worm Reduction Gears represent 
the latest addition to our existing range of gear units. 

They are of robust design and capable of transmitting up to 24 h.p. depending on 
the ratio and input speed. They are ideally suited for use with fractional h.p. 
motors and can be mounted in any desired position. 

There is a wide choice of standard ratios (5 to 60 : |) available and non-standard 
ratios can be supplied where required. 


Comprehensive literature giving complete specifications will be gladly forwarded 
on request. 


‘8° MOTOR GEAR & ENGINEERING CO. LTD. 


ESSEX & CORONA WORKS » CHADWELL HEATH » ESSEX + Phone: Seven Kmes 3456-7745 (1OLwes) 
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but nothing compares 


with 





the best hack saw blade 


“‘Eclipse’’ hack saw blades, tool bits and other engineers tools are made by: 
James Neill & Co. (Sheffield) Ltd. and are obtainable from all tool distributors 





When 


UH2 
replying to advertisements please mention the Journal 





nee as eee 


A OT 

















The material and 
craftsmanship of these 
hammers and all 
Bedford tools makes 
them stand out. 
They are made 
from the finest 
Sheffield steel 
and are sold with 
or without 
selected ash 
or hickory 
handles. 


























; 
if it’s a good 
hammer it’s a 


BEDFORD 


JOHN BEDFORD & SONS LTD. LION WORKS, SHEFFIELD 
ms 


+ 


+ 
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Cut the stress and strain 


from spring calculation 
WITH A ‘RATCLIFFE’ 

SPRING CALCULATING SLIDE RULE 
Scales allow all calculations involved in the 
design of helical tension and compression 
springs to be made at one setting! 

Upper slide for stress and load calculations! 
Wahl’s stress correction calculated quickly ! 
The rule is essential to engineers and 
draughtsmen, is soundly constructed and 
supplied in a strong case complete with 
instructions. 


Price £3. 3s. Od. Send for one to-day. 


7: Kateliffe 


The Spring Specialist 


CRAWFORD SPRING WORKS NORMAN ROAD ROCHDALE LANCS 
Telephone : 4692/3/4 Grams and Telex Number: Recoil, Rochdale 















GUARDS 
that ate different 


Pinder Mild Steel Guards 
are designed 
to enhance the 
lines of your 
Machine Tools. 
They combine 
many advan- 
tages - strong : 
neat appear- 


ance: easy improve your 


Machine Tools 
witha 
Pinder Guard 


installation: 


no machining. 


W. PINDER € SON LTD PETERBOROUGH 

















for zero settings, large vernier screen reading direct to 6 secs. 
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DIVIDING 


COMBINES THE HIGHEST PRECISION WITH 
ROBUST CONSTRUCTION © MAG. UP TO 1,000X 
Combining the following features: Dead centre, adjustable drive 





(estimation 3 secs.) and conforms to N.P.L. Specification 
MOY/SCMI/56. 


MAIN DIMENSIONS 


Height of Centres..............s++s 44° = (117.5 mjm.) 
Centre Distance (on Base) _......... 24” (610 m/m.) 
Size of Face Plates ........c.cccccccesee 74” dia. (190 mj/m.) 
SERS SE GOIIUB soci ccesse socceeccvese No. 2 Morse Taper 
WEIGHT OF HEAD ...........cccecceeee Ne tS 





PRECISION 
GRINDING, LTD. 


MILL GREEN RD., ; 
MITCHAM, SURREY | i. 
*Phone : MITCHAM 3014 


A SUBSIDIARY OF GEORGE H. ALEXANDER MACHINERY LTD. £82-84 COLESHILL ST., B’HAM, ’Phone ASTON CROSS 3264 





When replying to advertisements please mention the Journal 
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Would you 
let your 

five - year- 
old daughter 
work a 


press ? 


Probably the thought sends a 
cold shiver down your spine. 
Yet fatigue and familiarity can 
make an operator as careless 
as a child. The Udal ‘Fastrip’ 
guard, synchronised for split- 
second timing, ensures absolute 
safety and does not retard pro- 






If you use presses ask your- 
self these questions: 


% Is the guarding com- 
pletely foolproof? 

% Does it fully comply with 
official requirements? 

*% Will it retard operating 
speed? 





duction. Send for details today. 


dal 


PRESS GUARDS 


If the answer is not yes-yes- 
no, better get in touch with 
Udal right away. 


j. P. UDAL LTD. 


Interlock Works, 
Court Road, Birmingham 12 
Telephone: CALthorpe 3114 
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VULCASCOT ANTI-VIBRATION PADS 


OIL RESISTING 


ff @ ” 


@ CHECK VIBRATION SHOCK, 
AND NOISE 


@ COMBAT NERVOUS STRAIN 

@ ARE EASY TO INSTALL 

@ SAVE MAINTENANCE TIME 
AND COST 







@ ISOLATE LOADS UP TO 
4 TONS PER SQ. FT. 


@ ELIMINATE CUMBERSOME 
FLOOR FIXINGS 


Standard Size 
18” x 18°x 4” 


Manufactured by: 


VULCASCOT (Great Britain) LTD. 


87-89, ABBEY ROAD, LONDON, N.W.8. 
PHONE: MAIDA VALE 7374 & 7375. "GRAMS: VULCASCOT MAIDA VALE LONDON 








PREVENT 





Dust and damp can cause serious break- 
downs, particularly in equipment which 
cannot be brushed out. The answer lies 
in ““Secomak’”’ Portable Electric Blowers- 
the most powerful obtainableand equally 
useful as suction cleaners. Model 7 
weighs only 10lb. but delivers air at 340 Both models will blow air at 
ft. per second. Model 70 weighs 15Ib. ‘emparatutss wp is,, Gh er 
and delivers air at 425 ft. per second. i 





Write for data sheet 101/P.E. 
PORTABLE 


~ ELECTRIC BLOWERS 


AND SUCTION TOOLS 


We also make lightweight stationary units for high velocity suction 
and blowing suitable for many industrial processes. See data 
sheets 104, 132, 130 P.E. for full particulars. 


SERVICE ELECTRIC CO. LTD. 


HONEYPOT LANE STANMORE * MIDDX . EDGware 5566-9 














BRISTOL AERO-ENGINES LIMITED 
are about to create further sections in 
their London Tool Design Office. Appli- 
cations are invited from all grades of |IG 
and TOOL personnel for positions in 
these teams. Men having really first class 
general tooling experience are particular- 
ly recommended to enquire into the 
opportunities this presents. 


* 


Write to: The Chief Draughtsman, Bristol 
Aero-Engines Limited, Blenstock House, 
Blenheim Street, LONDON,W1I, quoting 
ED8! giving experience, age, present 
salary and preferred time of appointment. 








BRISTOL 
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THREE-WAY HORIZONTAL 
DRILLING MACHINE 





This machine is designed for the simultaneous drilling of three 
radially positioned holes. A fabricated steel base carries a 
central fixture, which holds the component for machining. 
The three Sentinel-Renault unit heads are mounted on 
standard cast iron bed extensions. The machining cycle 

is automatic and is push button controlled from the 

front of the machine. 












































apunvennentt® 








ON STAND NO. 107 


A Duplex Drilling Machine 
employing Sentinel - Renault 
Unit Heads will also be shown, 
together with the three sizes 
of individual Units, EMH.10, 
EMH.20, EMH.30. 












SENTINEL (SHREWSBURY) LIMITED SHREWSBURY 
TELEPHONE SHREWSBURY 2011 TELEGRAMS SENTNOLL SHREWSBURY 
es 2A METAL INDUSTRIES GROUP COMPANY 






SS/31/3548 
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